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INTRODUCTION. 

Interest ill the possibility of deriving profit from the growing () f 
drug plwute is increasing yearly. The clea-ring of forests, the exten- 
sion of the ureas of land under tillage, and the activities of drug 
collectors threaten the extermination of a number of valuable native 
drug plants. Anwfiwlly. large sums of money are expended for crude 
drugs imported from countries where they are grown under con- 
ditions of soil and climate resembling those of m*«y localities in 
the United States. Aw a means of guaranteeing the future supply 
of crude drugs and of lessening the dependence on importations, 
attention is now being turned to the cultivation of drug plants with 
a view to increasing domestic production. 

The problems presented by the cultivation of drug plnnts are not 
less difficult than those encountered in the production of many other 
crops. Drug plants are subject to the same diseases and risks as 
other crops and are similarly affected by variations in soil and cli- 
matic conditions. They require a considerable outlay of labor, the 
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same as other crops, and likewise require intelligent care and hand- 
ling. They arc subject to the same laws of supply and demand, und, 
like other products, must conform to the consumer's fancy and to 
definite trade requirements. 

A number of common medicinal plants have long been cultivated in 
gardens in this country, either as ornamentals or as a source of herbs 
used in cookery and as domestic remedies. A few of these plants, 
such as goldenseal, wormwood, wovmseed, and peppermint, have 
been grown commercially for side as - crude drugs; hut the acreage 
devoted to their production has been relatively small and for the most 
pert restricted to certain localities. Other drug plants which occur 
as common weeds in many places may prove to' respond to cultiva- 
tion; e.xperi incuts should then he undertaken to determine- whether 
it is profitable to grow them. In this connection it should be re- 
membered that the soil type very often is an important limiting 
factor in propagating different kinds of plants. Some plants grow 
best in well-drained loam, some prefer a marsh, some require soils 
rich in lime, while others thrive, only in ucid soil. The soil require- 
ments of nil plants are not understood; in fact, it is not improbable 
that better comprehension of the soil, climatic, and cultural condi- 
tions adapted to the dilfereut kinds of plants will enable the success- 
ful propagation of wpeeies now regarded as unsnitcd to cultivation, 
In undertaking the growing of medicinal plants, therefore, it is 
essential to know that the species selected for cultivation will do well 
under the conditions of soil und climate existing where the planting 
is to be made. When necessary, this should be determined on small 
experimental plats before undertaking commercial plantings. 

Assuming that the soil and climate of the situation selected -are 
suitable for the growing of drug plants, it does not necessarily follow 
that they can be produced at a prolit. The cost of production and 
marketing may be greater than the amount received for the crop 
when it is sold. Some drug plants not well suited for cultivation on 
a large scale may he found profitable when grown on small areas us a 
side line, On the other hand, some may be produced more cheaply 
when cultivated on a scale large enough to warrant the use of labor- 
saving devices than when grown on small areas with the aid of hand 
labor alone. The value of land, the cost and availability of labor, and 
the possible returns from other crops are all factors to be considered 
carefully, On account of the variation in these factors according 
to locality, the same crop might prove to be profitable in one location 
and unprofitable in another. Tt is for these reasons that unqualified 
statements concerning the ease and profitableness of drug-plant grow- 
ing should not be taken too seriously. 
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SOME DRUG PLANTS SUITABLE FOR CULTIVATION IN THE 
UNITED STATES. 

The number of drug plants which may be grown in the United 
States is large, although the same plants are not equally adapted to 
the conditions of soil and climate prevailing in different sections. 
Often the most suitable phints for a particular locality can not bo 
foretold, especially in those situations where no attempts have yet 
been made to grow them. Tn such cases it is well to select for culti- 
vation plants which thrive elsewhere 1 aider conditions most closely 
resembling those of the new situation in which it is proposed to grow 
them. The success with which ordinary field or garden crops can 
bo grown will in general indicate the possible suitability of a given 
location for growing many medicinal plants. Since a number of 
native medicinal plants which in their wild state are restricted to 
certain localities have been successfully cultivated in situations far 
beyond their natural range, there are good reasons for believing that 
many such plants will thrive in sections where they are not now 
grown. However, good results can scarcely be expected unless the 
plants are placed under conditions similar to those in which they 
normally thrive. 

Tn suitable soil and under favorable weather conditions the follow- 
ing drug plants have been found to thrive well under cultivation in 
numerous places in the Central and Eastern States and will probably 
be found suitable for cultivation in many other situations if the 
difference in climatic conditions is not too great: 

Anise. Catnip. Kclilnacou. I'cimyroytil. 

ISplliHlouiirt. CouUini. IGlncHiiipniiG, Sugo. 

ISiirilnfk. Coriander. Kennel. Stviiiiionliiiu. 

Camomile. Digitalis. Heiitumu. Tansy. 

Caraway. Dill. Ilorssliomirl. Thyme. 

Some perennials, such as belladonna and digitalis, are onlv partly 
hardy and would be subject to winterkilling in the colder sections. 
Such plants as aconite, arnica, lovage, poppy, seneca, valerian, and 
wormwood seem to thrive best in the northern half of the United 
States in situations where the rainfall is well distributed throughout 
the growing season. On the other hand, cannabis, licorice, and 
wormseed are better suited to the warmer climate of the southern 
half of the United States. Aletris, althaea, angelica, calamus, orris, 
pinkroot, peppermint, serpentariii, and spearmint are adapted gen- 
erally for situations in which the soil is rich and moist, but lavender 
and larkspur are partial to well-drained sandy soil. Ginseng and 
goldenseal occur naturally on rich soil in the partial shade of forest 
trees and can be cultivated successfully only when planted in wood- 
hinds or in specially prepared soil under artificial shade (fig. 1). 
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GENERAL CULTURAL SUGGESTIONS. 

The special details of cultivation for each of the medicinal plants 
mentioned arc given under the discussion of the individual species. 
Suggestions which are of general application, however, are here 
brought together, in order to avoid unnecessary duplication. 

Propagation. — A number of the species considered later can be 
grown easily from seed, hut others are best propagated from cuttings 
or by division. Many wild medicinal plants are much more difficult 
to propagate from seeds than the species commonly grown in gardens. 
Likewise, some of the species now grown abroad and suitable for 
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cultivation in this country are not easily propagated and require 
special conditions if good results are to he realized. 

Seeds of the better known varieties of medicinal plants are regu- 
larly listed in the catalogues of numerous seed houses, and those 
which are less common can usually be obtained from dealers who 
make a specialty of one or more of these species. Plants can fre- 
quently be obtained from nurseries or from dealers in hardy orna- 
mentals. The catalogues of a number of dealers should he consulted 
and the varieties for propagation carefully selected. Tn ordering, 
the medicinal variety should always he called for, since many of the 
related ornamental forms which are listed are of doubtful, if any, 
medicinal value. 
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Sowing tfie seed. — A relatively small number of medicinal plants 
0*11 bo satisfactorily grown from seed sown in the field, In many 
cases this method is quite uncertain and with soniu plants wholly in- 
advisable, In order to insure a good stand of thrifty plants it is 
frequently necessary to make the sowings in a greenhouse, hotbed, or 
cold frame and at a suitable time transplant the seedlings to the field. 
Much information on seed germination, hotbeds, and cold frames 
can be gained by consulting Farmers' Bulletins li)."> and 2.V), entitled, 
respectively, "Animal Flowering Plants " and "The Home Vegetable 
Garden.'* l " 

The preparation of the soil is of prime importance, whether the 
sowing of the seed is made in the open or under cover. Many seeds, 
especially those which are. very small, do not germinate well in heavy 
soils or in those which are cloddy and coarse in texture. A seed bed 
prepared by thoroughly mixing equal parts of garden soil, leaf mold, 
well-rotted manure, and clean sand will be suitable for the germina- 
tion of most seeds. 

The depth of sowing is largely governed by the size of the seeds 
and the character of the soil. In general, the smaller the seed the 
less the depth of sowing. Seed should be covered more deeply in 
light, sandy soil than in heavy clay soil. Kail-sown seeds also require 
a gi-e.ii tor depth of covering than those sown in the spring. The 
exact quantity of seed which should be used for sowing a given area 
can not be definitely stated. The same kind of seed will be found 
to vary widely in its power to germinate; hence, the percentage of 
germination should be ascertained in advance of sowing and the 
quantity regulated accordingly. In general, the heavier the soil the 
larger the quantity of seed required. If the plants are to be thinned 
out or transplanted, or if they are especially subject to the attacks 
of insects, the free use of seed is usually advisable. 

When plantings are made in open ground it is preferable to sow 
the seed in rows or drills, in order that cultivation of the soi) may 
be possible. A shallow furrow may be opened with a rake or hand 
hoe and the seed sown by hand. The rake or hoe may then be used 
to cover the seed with the required depth of soil. It is much more 
satisfactory to use seed drills, such as are commonly used by market 
gardeners, than to sow by hand, since with the drill the depth of 
sowing is more uniform and the soil is compacted over the seeds, 
thus favoring good germination. The distance between the rows is 
determined in part by the size which the plants attain at maturity, 
but depends chiefiy upon the method of cultivation to be used. A 
spacing of '.) to 10 inches between the. rows will readily permit hand 

1 'I'licsi' inUillcfitlonR enn lip olitiilnril free of fltnirRc ujion n pptlcn tlim to tile Pccirtiiry of 
Agriculture, Wnffliliiitton, D, 0. 
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cultivation, lint the rows should be about 3 feet apart if horse-drawn 
implements are employed. 

Cultivation. — There are no set rides for the cultivation of medici- 
nal plants, and the grower's experience with other plants must be 
relied upon as a guide in many of the details of enltivation. As a 
general rnlc, the soil should he worked with the hoe or cultivator at 
frequent intervals and kept free from weeds. It is a good practice 
to cultivate after a hard rain as soon as the ground is suflieicntly dry. 
During dry, hot weather loss of moisture from the soil will be dimin- 
ished by frequent shallow cultivations. 

IIAUVESTING. 

Drug roots are usually harvested in the fall or at the end of the 
growing season of the plant, hut they may also he harvested early in 
the. spring while still dormant. Hoots collected during the growing 
season often shrink excessively in drying and so do not form the 
most desirable product. On small areas either a spade or a potato 
fork is a suitable tool for digging most roots; but if the area is large, 
labor will ho saved by using a plow to turn out the roots, especially 
with such crops as belladonna or burdock. Most roots require thor- 
ough washing, and when the quantity is large this may be easily 
done if the roots are placed on a frame covered with wire, inesh and 
, water is applied by means of a garden liose. 

All roots must be thoroughly dried. Largo or fleshy roots arc 
usually split or sliced, spread in thin layers on clean floors, and 
stirred or turned frequently. Good ventilation is essential, as several 
weeks usually elapse before the roots are dry enough to be stored 
with safety. The proper point of dryness is indicated when the 
roots break readily on being bent. The time of drying may he re- 
duced to a few days by the use of artificial heat. For this purpose 
the walls of a well-inclosed room arc fitted with racks or shelves to 
receive the roots, or large trays witb bottoms made of slats or wire 
screen are suspended one above the other from the ceiling. The room 
is heated by a stove, and the temperature maintained between 12.")° 
and ISO 0 F. Ventilators must be provided at the top of the room 
to carry away the moisture which is driven off from the roots. Ordi- 
nary fruit driers have been used successfully in drying roots on a 
small scale, but special drying houses or kilns will he necessary for 
successfully handling crops grown on an acreage basis. 

Leaves and herbs are usually harvested when the plants arc in 
flower. Picking the leaves by hand in the field is a slow process, and 
time may be saved by cutting the entire plant and stripping the 
leaves after the plants have been brought in from the field. If the 
entire herb is wanted, it is preferable to top the plants, for if they are 
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cut too closw to tilt; ground the herb will have to be picked over by 
hand and all the coarse stems removed. As a rule, leaves and herbs 
may be dried in the same manner as roots, but almost without excep- 
tion they sire dried without exposure to the sun, in order that the 
green color may be retained so far as possible. 

Some flowers are gathered while scarcely open and others as soon 
after opening as possible, and in general they should be carefully 
dried in the shade to prevent discoloration. Hand picking is very 
laborious, and mechanical devices similar to a cranberry scoop (fig. 
2) or seed stripper (fig. 3) may often be used to good advantage. A 
homemade picker may be eonstrncted as follows: From a stout 
wooden box, about 10 inches wide, 14 inches long, and C inches deep, 
remove one end and connect the opposite remaining sides at the top 
with a stout strip, which will serve as a handle. Drive long, slender 




tened to the bottom of the box in r<>r k^' 1 "* 1 "* «™« liead*. 

such a manner that the teeth will project outward through the 
opening left by the removed end. On swinging this device, teeth 
forward, through the flowers, the heads will be snapped off by the 
comb and will fall into the box, from which they may be emptied 
into suitable containers. 

Seeds are harvested as soon as most of them have ripened and be- 
fore the pods or 'seed capsules have opened. Seedlike fruits, such as 
anise, coriander, fennel, and wormseed, are harvested a little before 
they are fully ripe, in order that they may retain a bright, fresh 
appearance, which adds to their market value. Tbp machinery used 
for thrashing and cleaning ordinary seed crops will frequently serve 
a similar purpose for swmIk of medicinal plants, provided the proper 
adjustments have been made. Most seeds must be spread out to dry 
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and turned at intervals until thoroughly dried before they can be 
stored in quantity. 

DISTILLATION. 

Tho volatile oil obtained from many aromatic plwnts by stoiim dis- 
tilltition is often their most valuable product. The equipment neces- 
sary for distilling volatile oils consists essentially of a steam boiler, a 
retort, and a condenser, A constant supply of cold water must also 
be available. A common type of retort consists of a circular wooden 
vat, about G feet in diameter und 8 to 10 feet deep (fig. 4), fitted with a 
removable cover, which can be made steam tight. Metal retorts made 
of boiler iron three-sixteenths of an inch thick and jacketed with wood 
to prevent the radiation of heat are also used. A pipe leads from 




Via, 4. — A allll iwd in the production of woritiwuod oil. 



the steam boiler to the bottom of the retort and another from the top 
of the retort to the condenser, one form of ■which consists of w eoil 
of tin-lined or g«l vanized-iron pipe inclosed in a jacket through which 
cold water is kept flowing when the still is in operation. 

When the retort is fdled with aromatic plants and steam is admit- 
ted through the pipe from the boiler, the volatile oil is extracted in 
the form of a vapor, which is carried over with the steam to the con- 
denser, where both are condensed to liquid form, The oil and water 
together flow from the condenser into the receiver, one typj; of which 
is constructed like an ordinary milk can and is fitted with a siphon 
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lending from the bottom, through which the water is drawn oft' to 
prevent the receiver from overflowing. 

Many volatile oils will iloat on the water and may be drawn oft' 
from the top of the receiver lit will. Other oils, such as sassafras and 
wintcrgrccn, are heavier than water, and should be collected in a 
receiver provided at the bottom with an outlet taj) through which tho 
oil may be drawn oil'. 

The cost of setting up a still will depend upon what facilities are. 
already at hand and upon the size and cllicieney of the apparatus 
installed. It may easily range from a small sum to several thousand 
dollars. 

YIELD. 

» i 

The yield that can be obtained from drug plants in dill'ercnt locali- 
ties will naturally vary according to the suitability of the sitnatioi^ 
for the plants selected for cultivation. Even in the same locality' 
wide variations in yield will result from dill'erences in the lay of the 
land and in soil, drainage, and seasonal conditions. The skill of the 
grower and the degree of care and attention which he bestows upon 
his. ci'op are also factors alTccting yield. 

Many of the drug plants mentioned in this bulletin have not been 
grown on a scale large enough to give a very satisfactory basis for 
calculating yields. Acreage yields calculated from the product of 
small garden plats writ generally untrustworthy, since in snch plats 
the phmts are usually more favorably situated with respect to soil 
and are given better culture than when under lield conditions, More- 
over, as the area increases, it becomes more dillicnlt to maintain an 
approximately perfect stand and to protect the crop from the ravages 
of insects or other destructive agencies. The returns from small ex- 
perimental areas can at most he regarded as only an indication of the 
yield that may be expected under favorable conditions, and the 
prospective grower will do well to proceed cautiously until lie has 
determined for himself the possibilities of yield in his particular 
location. 

MARKETING. 

The commercial grower of drug plants can not give too much 
attention to the problem of securing a satisfactory market for his 
product. Growers who live near the cities in which dealers in crude 
drugs are located or in sections where wild medicinal plants are col- 
lected may be able to find a local market, but in many situations the 
local marketing of crude drugs in quantity will not be possible. In 
such cases the grower should send s;imples of his product to dealers 
in crude drugs or to manufacturers of pharmaceutical preparations 
and request them to name a price at which they would purchase his 
S57li5°— Hull. 10 1 > 
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crop. The material for the samples should not be specially selected 
or so prepared us to represent a quality higher than that of the whole 
lot, since this would give the purchaser jnst eanse for making a 
reduction in price on delivery or for rejecting the whole shipment. 
Tt is well to send samples to a number of dealers, since their prices 
will he found to vary with the stock on hand and trade prospects. 
Before selling, the state of the wholesale drug market should be 
learned. The prices to producers are, of course, always lower than 
the wholesale price; nevertheless, the grower who is informed in 
respect to the wholesale market will be in a position to judge of the 
fairness of the prices offered for his crop by dealers. 

Under special conditions some crude drugs can be sold at a ma- 
terial advance over the prevailing market price. By always supply- 
ing a well-prepared, cnrefnlly selected drug of high quality some 
growers have built up a trade in their particular product for which 
they secure extra-good prices. Dealers and manufacturers also some- 
times make contracts with reliable growers to take the entire crop 
of a particular drug, thus insuring lo the grower a definite market 
and good prices for the product. 

COMMERCIAL PROSPECTS. 

However desirable it 111*13' be to increase the available supply of 
crude drugs or to diminish the amount of money now sent to foreign 
countries for these products, the most important consideration for 
the American farmer who would grow drug plants is the probable 
profit to be derived from such an enterprise, Many statements to 
the contrary notwithstanding, the commercial production of crude 
drugs does not normally present unusual opportunities for quick re- 
turns and largo profits. Knowledge respecting the cultivation and 
handling of medicinal-plant crops is far less widespread than in the 
case of such generally distributed crops as fruits, vegetables, and 
cereals, and certain individuals have taken advantage of this lack of 
information to lend the public to believe that extraordinary profits 
may be realized from growing medicinal plants, even in a situation 
no more promising than the average city back ytrd. Such persons 
are interested usually only in the sale of the plants and seeds for 
propagation or the questionable directions for their cultivation, and 
the extravagant claims often set forth in their alluring advertise- 
ments are not only misleading, but frequently have little basis in fact. 

The market demand for any given crude drug is naturally a large 
factor m determining the prospects for its commercial production 
under cultivation. The demand for a number of drugs is quite 
variable or exceedingly limited, and hence insufficient to make it ad- 
visable to raise them 011 a large scale. In the case* of other drugs, 
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although tl its demand is fairly constant and steady, it could probably 
be fully satisfied by the product of a very few acres of good land. ''It 
is evident that the cultivation of any considerable acreage might 
easily result in overproduction, with a consequent decline in market 
price to a point where production would not be profitable. 

The cultivation of drug plants, to be successful in tins country, 
will probably require the introduction of improved methods and the 
extensive use of machinery to replace hand labor so far as possible. 
Growars of mints and numerous other plants yielding essential oils 
will find it desirable to equip themselves with a suitable distilling 
plant, although the latter can not be operated most economically 
when only a small quantity of material is available for distillation. 
The natural tendency will be to increase the acreage in the interest 
of more efficient operation, but litre again there is danger of overpro- 
duction, and prospective growers should thoroughly acquaint them- 
selves with market conditions before bringing very large areas under 
cultivation. 

Very few, if any, drug plants are used in quantities sufficient to 
make them a promising crop for general cultivation. Many of the 
common ones, which can be grown and prepared for market with little 
(liflicnlty, bring but a few cents a pound, and their cultivation offers 
little prospect of profit. A number of the high-priced drug plants 
must be given care for two or more years before a crop can be har- 
vested, and, since expensive equipment is usually required for their 
successful culture, the production of such crops offers little encourage- 
ment to inexperienced growers who are looking for quick returns and 
large profits from a small investment. The production of drugs of 
high quality requires skilled management, experience in special meth- 
ods of plant culture, acquaintance with trade requirements, and a 
knowledge of the influence of time of collection and manner of prepa- 
ration on the constituents of the drug which determine its value. 
Small quantities of drugs produced without regard to these condi- 
tions are apt to be poor in quality and so unattractive to dealers 
and manufacturers that the products will not be salable at a price 
sufficient to make their production profitable. In general, the con- 
ditions in this country seem far more favorable to the growing of 
drug plants as a special iudu«try for well-equipped cultivators than 
as a side crop for general farmers or those whose chief interest lies 
in the production of other crops. 

Although a number of plants which yield products used as crude 
drugs* are common farm weeds, they usually occur in scattered sit- 
uations and in such small quantities that their collection would 
scarcely prove profitable for the farmer. Even when relatively 
abundant it is a matter for careful consideration whether the time 
and labor necessary for their collection might not be otherwise 
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employed to better advantage. Moreover, it is not always easy to 
distinguish medicinal plants from others of similar appenninea, and 
collectors not infrequently find that they have spent their time in 
gathering plants practically worthless as crude drugs. In propor- 
tion to the labor required in their collection, relatively low prices 
arc paid for most crude drugs obtained from wild plants, and the 
farmer who turns to drug collecting as a source of additional revenue 
will probably meet with disappointment. 

THE CULTIVATION AND HANDLING OP DRUG PLANTS. 

The following cultural directions and suggestions regarding the 
handling of a number of drug plants have been compiled in part 
from the records of the. Office of Drug-Plant and Poisonous- Plant 
Investigations and include data secured by Dr, W. Van Fleet. S. C. 
Hood, G. A. Pnssell, T. B. Young, and various other members of 
the staff of that oflice connected with testing gardens in several 
widely separated localities. The probable yields' per acre are in 
many cases estimates calculated from smaller areas, and considerable 
variation from the figures given must be expected in actual practice. 
The prices mentioned are given merely to indicate the comparative 
value of the products concerned and not to fix the actual price which 
the grower of drug plants may expect to receive. This will depend 
very largely upon the state of the market at the time the crop is 
ottered for sale. 

The plants mentioned in the following pages were selected for 
discussion because information regarding their cultivation is in con- 
stant demand. The purpose of this bulletin is not to recommend 
these plants for cultivation, but to give information concerning their 
culture which may be helpful to persons who are considering the 
production of drug plants on a commercial scale. 1 

ACONITE. 

Aconite (Avon-Hum tmit<4h>x) is m hardy perennial, in( rodnced from Europe 
and K[tarlngly grown in thin country nn an ornamental Harden plant. Uoth leaves 
and roots are, very poisonous, the latter forming tlic official drug. Other varieties 
Hum Aacmituiti rmjiclliis arc also grown hi Howcr gardens, and several wpocies; 
occur wild In the Fulled Stoles. Since 1 lie oHiclnl species readily hybridizes 
with related varieties*, often to the detriment of its medicinal properties, it is 
frequently difficult to secure seed which will come true to name. 

Aconite seems to thrive best in a rather cool climate and will grow iu auy 
rich garden soil, but a we.ll-drained gravelly loam In an elevated situation ap- 
pears most suited for the cnllivatlon of this plant. It may he grown from weed 
sown in the open late In the fall or early In the spring, or plants may he 
started iu a seed lied and the seedlings later transplanted and set about a foot 
apart In rows 2 feet apart. The preferable method of propagation Is by divi- 
sion of the roots after the stems have died down in the full, since thereby 
hybridization may be avoided. 



1 For information In rcgnrd to weeds osed as medicine not herein considered, see 
Fawners' liniletln 18S, wliicli may bo obtulued free of charge upon application to the 
Secretary of Agriculture. 
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The plants usually lliiwcr in t Ik; swcoiid year from mm.], when Hie roots may 
bo hniv(!*t(!(l. It i.s piefwitlile, however, to defer harvesting until the sicms 
have died down In (lie fall. After llii; roots are doc they arm washed, split, 
mid dried, to form tlte commercial drug. The lanves also nro harvojded, Imt iire 
not in itmcli demand, 

Iicliiihlo data on yield nre nol available, although some estimates place the 
yield sit alionl 4H<i pounds of dry root per neve. The American market Is sup- 
plied with Imported aconite root, for which tin* wholesale price itonofitly ranges 
front iiboiil !> to Ifi cents a pound, Tito quantity iinportcMl 111 1913 was about 
154.0(1(1 pound*. The domainl for tills drug Is limited, and this fuel, together 
with lhe prnbahla low yield, makes lis profitable cnltl vatloti In Ibis country my 
doubtful. 

ALETRIS. 

Aletrls, star-jtrass, or true unicorn root (Atctrix furitmm, llg. fi) Is :i native 
perennial herb of the Illy family, found oeciisioniiily on sandy f ill throughout 
tlie eastern half of the l'liiled States; also frequently occurring In (ho pine 
mid oak barrens of Alabama attd Tennessee ;ind elsewhere in (lie Kontli. Tlie 
root Is used medicinally. 

Aletrts is n slow-growing plant wbleh scents to thrive best on a niolwt and 
sandy soil. It may ho propngaled cither by division of tlie root slocks or 
from seeds, Tlie seeds mature lute In 
tlie sniKioar, nitd should lie sown fdwii 
nfter rlptmlhg. In a woi I -prepared tind 
protected seed bed. In tlie following 
spring the seedlings may be transplanted 
tu (Ueir permanent situation mid set 
about a foot apart In rows 20 inches or 
more npnrt. Tbe soil nhont tlie plants 
should be stirred frequently and kept 
free from weeds. 

Tl to root, consisting of a short hori- 
zontal roolstock bearing numerous small 
rootlets, may be borvesled in U>c full of 
the second or third yenr. In preparing 
the root for timrkwt Hie stem and leaves 
are broken off and the dirt Is removed 
by sitiiklntr (of washing. If neces- 
sary), nfter wlilc.li it is well dried. 
There arc no available data on the 
probable yield. The prices paid for 
Alclrls usually range from 12 to 2-"i 
ccnls a pound. 

ALTHAEA. 



Althaea, or marshniallow (Mtltnimi of- l' 1 "". AletHs (AMris farlnusat. 

fivhxiti-v) , is h perennial herb Introduced 

from lCnrope which now grows wild in marshy plocos near the sea In Massa- 
chusetts and along tidal vtvevs hi Jtv.w York mid ['cimsySvanla, The voot f«rms 
tbe ofllcial drug, but Ibe leaves and (lowers also nre sometimes used medici- 
nally. 

Althaea will grow well In almost any loose garden soil of moderate fertility, 
hut tends to wlnlcrldli In situations where Hie ground freezes to a considerable 
depth. The phtnls may be propagalod front seeds or from divisions of the old 
roots made early In tiie spring. The seed may be sown In the open In shallow 
drills at ieasl :'. feet apart, and tbe seedlings should be thinned to stand Ifi 
Inches apart In the row. I'nder good conditions the plants ullaln a height of 3 
or -1 feet : therefore, close phml lug does not give snMiclent room for full develop- 
ment. 

In (be second year of growth (ho roots art 1 harvesled, washed, peeled, cut Into 
short lengths, and thoroughly dried. Yields at 1 lie rale of SO0 to 1.000 pound* 
of dry root per acre have been obtained. The wholesale price usually ranees 
from 12 to 20 cents a pound. In view of the amount of hand labor minimi In 
preparing the root, the relatively low price, and I lip rather limited demand, the 
cultivation of this planl for profit is not very attractive. 
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ANGELICA. 

Angelica (Angelica offlcinuUn) Is n Kuropcnti biennial plant of the parsley 
family, sometimes grown In Hits country n» i\ culimwy herb anrt known com- 
monly ns garden angelica. Tho fresh atoms and leafstalks nre used as u garnish 
and for making tt candled confection. The seeds and the oil distilled from them 
tiro employed In flavoring, mid tlio aromatic roots are sometimes used In 
medicine. 

Angallott tlirlv»s best In a moderately cool climate nnd may lie grown lu anv 
good soil, although a deep, fairly rich loani wlilrii is moist, lint well drained wilt 
give the best results. The soil should lie dimply plowed and veil prepared 
before planting. Tlie plant Is most readily propagated from divisions of old 
roots, which nm.v bo «>t either fu Hie fall or spring about IS Indies apart In rows. 
Tlio seeds K«rm inn I « very ixiorly If more I tin n one year old, iiml II Is best lo sow 
llieni as soon ns thoy are ripe In a seed bod, wlilcli should lie kept moist hy 
frequent watering If necessary. Karly In t ho following spring tlio seedlings 
are transplanted and set about 2 feet apart each way In their penimnout locu- 
tion. Plants may also be obtained from seeds sown In Ha rob In ;i spent liotbed 
or In a cold frame. In order to Increase tlie root development, the plants, nre 
oft hi transplanted a second lime, at tlie end of (be tlrst year's growth, and set 
.1 or 4 feet npNrt. for tlie same reason the tops are often cut hack lo prevent 
the f annul Ion of nwil. During the growing seasons tho .soli should he kept 
mellow and free from weeds hy frerpieut cultivation. 

Tlio roots arc usually harvested in tho fait of the second year, hut sometimes 
those of the first-yeflv plants are market id. After being dag. the roots are 
washed and dried In the open air. In order to keep out Injects and to preserve 
the nrtnniv It lsl>est to store the dried root lti tin containers wlilcli can he tightly 
closed. The root of the Kuropenn or garden angelica found In our drug markets 
is Imported largely from Germany, During the past few years the wholesale 
price has averaged about DO cents n pound. 

The root of a native .species of angelica ( Aapufft-n airapurpurca), commonly 
called American angelica, niso occurs In the drug markets of this country. Tt fs 
collected from wild plants and usually brings from C, to 10 cents n pound. 

ANISE. 

Anise {PimpincUa anlmim) Is nit annual herb of Ibe parsley family, widely 
euKlvnted In Europe and to n. limited extent In this country, chiefly in Ithodo 
Island. Although this plant may be grown rpttto generally throughout tho 
United States, it has been found difficult to bring the crop to maturity In 
northerly situations where the growing .season Is short or in the South where 
the (Minnie Is hot and dry. It is grown chiefly for Its aromatic seeds (fruits), 
which are used medicinally and also In baking and for flavoring confectionery. 
The oil distilled from tlie seeds is used medicinally In cordials and also for 
flavoring various beverages. 

Anise thrives liest lu n light, modern I el v rich, and well-drained loam wlilcli 
has iieeu carefully prepared before planting. It Is grown from se<vls, which are 
usually sown early in the spring directly In the Held, since the seedlings nre 
unfavorably affected by transplanting. The Foods, which should not he more 
Ihan 2 years old, nre sown Ihlekiv, about two to the inch, and covered oue-hnif 
Inch deep. Since the plants develop very slowly, seed should not he wwn In 
weedy soil. When the seedlings are 2 to 3 Inches high they are thinned to stand 
ft Inches apart In the row. The rows may he IS Inches or 3 fmt apart, depend- 
ing on the cnllivatlon Intended, An ounce of seed should sow a row loO feet, 
long, and about 5 pounds wilt plant an acre when the vows are ?> feet apart. 
The plants should receive frequent and thorough cultivation throughout the 
growing wnson. 

About three nionlhs from the time of planting Ibe plants will blossom, and n 
mouth later tlie seed should he nuitmed sufficiently for harvesting. As soon as 
the tips of the seeds turn a grayish green color the.v should be harvested, for If 
ullowed to remain eximsed to the weather I hey quickly turn brown or blacken. 
The plants may he pulled by hand and stacked, tops Inward, In heaps about 0 
feet high, or they may be mowed and at once built up Into cocks of the same 
height. In about four or five days (lie seed will have ripened, after which It 
should 'be thruslied out and thoroughly cleaned. 

yields of anise seed nre quite variable, since I lie plant Is very sensitive to 
unfavorable weather conditions. In a good season front *100 to 000 pounds per 
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acre may bo reasonably expected. The. price usually ranges from 0 to S cents 
ii pound. On tiie overuse about 500 tons are annually imported Into this 
conn try. 

ARNICA. 

Arnica {Arnica montana) Ss a herbaceous perennial plant of the aster family, 
native In northern mid central Hurojie, where It thrives in tlie cool climate of 
tlio mountain meadows and upland moors. The flowers, leaves, owl roots rtc 
employed In medicine. 

Arnica requires a marshy soil, abundant rnlnfnll, and a cool climate for its 
host development. II Is propagated by divisions of the routs or from needs sown 
eltlwH* In the full or the spring. Seed may also be sown In August in a seed bod 
mid Hie plants transplanted the following spring lo stand about IS inches apart 
In the row. The flowers may be harvested the second year and the roots after 
three or four years. 

Arnica is not produced commercial Hy in the United States, and the small 
quantity lni]>orted annually is apparently sufficient to meet the market de- 
mands. Us cultivation presents many difficulties, and efforts lo grow It In the 
milder portions of this country have •rally proved unsuccessful. 

BELLADONNA. 

Belladonna, or deadly nightshade (Afropa bclhtdonna), Is a larpe, poisonous 
perennial which occurs wild In Europe, where It is also cultivated. Both the 
leaves and the roots are important crude drugs. In recent years It has been 
cultivated to some extent In this country, but is likely to winterkill in the 
colder sections. 

Belladonna may be propagated In a small way from cuttings of the young 
shoots rooted In moist sand in the usual manner or from divisions of the tieshy 
rootslocks made early In the spring, hut it is most readily grown from seeds 
which may he tillniy sown in pots or well-drained boxen In a cool greenhouse. 
In midwinter or In o sheltered place In a garden early in the spring. When 
the seedlings are largo enough to handle they should be transplanted singly to 
small pots or pricked out In tints or shallow boxes of light, rich soil, placing 
(hem about 2 Inches apart each way, as with tomato or other vegetable plants 
Intended for field plant tax. In the spring, soon as danger from frost Is over, 
they should he transplanted to the field and set about 20 Inches apart In rows 
SO or more Inches apart. Sowing seeds In the field or transplanting directly 
from the seed bed to the field has rarely given good results in this country. 
Belladonna seeds are small, and if well handled under glass or in protected 
seed beds 1 ounce should produce ]0,(l()0 or more plants, sullii'lent to set an acre. 

Belladonna thrives best In deep, moist, well-dra lned loam containing lima, 
such nx will under proper fertilisation produce good garden vegetables. The 
preparation of the soli should he very thorough and consists of deep plowing, 
either In the fall or early spring, and repeated working with the disk or spylng- 
tootli and smoothing harrows. Weeds should be kepi under control at all thnas 
and the soil stirred with a hoe or cultivator at Intervals of about 30 days, par- 
ticularly after each hard rain, and shallow cultivation given in hot, dry weather 
to conserve the natural moisture of the soil. Oood commercial fertilizers, such 
as are commonly used In trnclt gardens, are beneficial. Those containing S per 
cent of phosphoric acid. 4 per cent of nitrogen, and 4 per cent of potash are the 
most desirable and should he. applied at the rate of nbout COO pounds per acre. 
Stable manure at (he rate of 12 to 20 tons to the acre may bo used if plowed 
under when the ground is prepared. 

Uf-llndonua is sometimes affected by a wilt disease, which Is aggravated by 
wet soils and fresh animal manures, and the foliage Is greedily attacked by the 
potato heetlc. Dusting with lime, soot, or road dust in the morning when the 
lenves nre wot with dew is occasionally effective. The destructive attacks of 
these pests are usually confined to the seed lunl or to first-year plantings, but 
the Insects may he controlled by the careful use of Insecticides. 

The leaves are picked when the plants are In full bloom. They should he 
carefully handled, to avoid bruising, and dried In the shade In order to retnln 
their green color. A hundred pounds of fresh loaves yield about IS pounds 
when well dried. One crop only can he collected (he year of planting, hut two 
crops are gathered in each of the next two or three years, after which It 
appears better to market the roots and make new plantings. While only the 
leaves should be collected for the best pharmaceutical trade, (he young growth, 
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Inclndlntr the smaller sappy twigs, Ims medicinal value and may be shenred 
from tlie plants and dried In (he same niMiuer its the leaves. The ease of col- 
lection mid Increased weight of material may lender the lutter method more 
profitable. 

The roots are considered fully as profitable .is the leaves. The best roots 
are those of the second and third years' growth. Tliey are harvested In the 
fail after frost, the tops being mowed ami raked off and the roots turned nut 
with a deep-running plow, or with n potato fork If the area be small. They are 
carefully washed and cut Into about 4-inch lengths, the larger pieces being 
split lengthwise to aid in drying, Thorough drying either in the sun or with 
mild artificial heat Is essential: otherwise, the roots will mold when stored. 

On experimental areas near Washington, 1). C, under rather unfavorable, soil 
conditions, yields at the rate of 300 to 400 ]wunds of dried leaves per acre 
were obtained. When both leaves and tops are Included, these figures should 
be somewhat increased. The dried root harvests at the end of the second 
year averaged 1,100 pounds per acre. For some years past the range of prices, 
as quoted In the wholesale drug markets, has been from 14 to 25 cents a 
pound for the leaves and from ft lo 1S cent* a pound for the voot. Prices to 
growers iiave. of course, been pro port Inuateiy less. 

BLUE FI.Afi. 

Rlne flag (Iri/t versicolor) is a native perennial plant of common occurrence 
In swamps and marshy situations throughout the eastern half of the United 
States. The underground stem (rhizome) and roots are the parts of the plant 
used medicinally. 

lllne flag responds readily to cultivation when placed In n rich, moist, and 
rather heavy soil. Tt is readily propagated from divisions of old plants, which 
may be set 1 foot apart In rows spaced conveniently for cultivation. If the 
plants are set in August or September, tile crop may be harvested about, the 
last of October In tiie following year. The roots may be turned out with n 
deep-running plow, and after being thoroughly washed ami the larger clusters 
broken up they should bo thoroughly dried. Artificial drying at low heat is 
usually desirable. 

Yields at the rate of 3 or 4 tons of dried root per acre have been obtained 
from small plats. The price paid to collectors varies from year to year, usually 
ranging from f> to 10 cents a pound. This crop docs not appear to be very 
promising, owing to the relatively small demand for the root. 

nONESET. 

Honeset (/??/ lift toriiim pcrfnliatttm) isa hardy, ra I her long-lived perennial plant 
commonly found growing in low grounds throughout the eastern half of the 
United States. The dried leaves and flowering tops form the official drug. 

Divisions of clumps of wild plants collected early in (he fall will serve for 
propagation. These may be set about a foot apart In rows In well-prepared 
soil. During the first winter the newly set divisions should be protected with 
a light mulch of straw or manure. Plants may also be grown from seeds, which 
should be collected as soon as ripe and sown In shallow drills about S Inches 
apart In a rich, moist seed bed. preferably In partial shade, When of nudieient 
size they may he set in the field at about the same distance as the divided 
clumps. 

The plants are cut late 5n 1he summer when in full bloom and the leaves and 
(lowering tops stripped from the stem by band and carefully dried without ex- 
posure to the sun. Yields of weli-cuitlvated boueset are quite iarge and 2.000 
pounds or more per acre of dry herb may he obtained under favorable condi- 
tions. The price for honeset is low, rarely exceeding 2 or .'} cents a pound. Since 
the demand in limited and the wild supply fairly available, the cultivation of 
bonesct does not offer much prospect of profit. 

BURDOCK. 

Rnrdock (Arctium lappa) Is a large biennial plant well known as a common 
and troublesome weed in the Knstern and Central States and in some western 
localities. The dried root from plants of the first year's growth forms the 
ofllclid dl'ng, lint the seeds and leaves are atsa used medicinally. 
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linrdock wlli grow in almost any soli, but 1 lie best rout development is favored 
l>,v :i light well-drained soil rich In humus. Tim seeds germinate readily mill 
niny be sown directly In tlie field, either lute In the full or early lu the spring. 
The feed mny bo sown in drills JS Inchon or 3 feel apart, ns d«sJr#d. ami should 
be sown 1 Inch deep If In the fnll, but less deeply If sown In the spring. When 
lhe seedlings are well np they should be thinned to stand ubout fi Inches apart 
In the row. Cultivation should continue ns long as the size of the plants) will 
permit. 

The roots nre harvested nt the end of the first year's growth In order to 
secure the most nceoptnblo drug mid also to prevent the planls from bearing 
scahI ii lid spreading as a weed. The tops of Hie plants may lie cut with n mower 
nnd raked off, nfter which lho roots can usually he turned out with a doop-rnu- 
nlnn plow or with a beet lifter. In a dry und very windy soli the roots fre- 
quently extend to n depth of 2 or 3 feet, making It necessary to dig them by 
hand. After digging, any remaining tops nre removed und the roots are washed 
mid dried, the drying being preferably by the use of low artificial heat. The 
roots are usually split lengthwise Into two or more pieces In order to facilitate 
drylnsj, although whole roots are uinrkelable. 

Yields nt the rntc of l.fiOO to 2,000 pounds of dry roots per acre hnve been 
obtained. The prices offered by dealers range from 4 to 0 cents a pound, 

CALAMUS, 

Calamus, or sweet ling {Acorns calamus), is n native perennial plnnt, occur- 
ring frequently along streams and In lhe edges of swamps throughout the 
eastern half of the United States, The dried root (rhizome or routstock) Is the 
part used as a drug. 

Although calamus in a wild state Is usually found growing in water, it may 
he cultivated lu almost nny good soil which Is fairly moist, it usually does well 
on moderately dry upland soils which will produce fair crops of corn or pota- 
toes. The plants arc readily propagated from divisions of old roots, which 
should be set early in the fall 1 foot apnrt In rows aud well covered. Pnrlng 
the following growing season the plants should reeeive frequent and thorough 
cultivation. 

The roots are harvested In lhe fall nnd may be readily dug with a spade or 
turned out with a plow. The tops, together with about an Inch of the root- 
stock, are next cut off aud used to make new plantings. The roots nre washed 
and dried artificially at a moderately low degree of heat. The marketable 
product consists of the tlilek rootstoekn deprived of I heir small rootlets, often 
ealled " fibers." These may be removed before drying, but more easily after- 
wards, since when dry and brittle lhey break off readily with a little handling, 
Uoots thus treated are often ealled "stripped" 4iud are more aromatic than 
those which have been peeled. 

Yields at the rate of 2,000 pounds of dry rools per acre have been obtained. 
The price for the unpeeled root has ranged for the past few years from 3 to 5 
cents a pound. About 5 or 0 tons of calamus root were imported In 1!)13. 

CALENDULA, 

Calendula, or pot marigold (Calendula officinalis). Is a Imrdy annual plant 
native to southern Knrope, but frequently grown in flower gardens in this 
country. The dried flower heads are sometimes lined In soups aud stews, and the 
so-called petals (llgulnte llorets) ore employed In medicine. 

Calendula grows well on a variety of soils, but a moderately rich garden loam 
will give the hest results. The seed may he sown In open ground early lu lhe 
spring in drills 18 inches apart. As soon as the seedlings nre well established 
they should be thinned In stimrt about n foot apart hi the row, in the North It 
Is desirable to sow the seed about the first of April In cold frames or spent hot- 
beds and transplant the young seedlings as soon as the danger of frost is past, 

The plants blossom early and continue to bloom throughout the summer. The 
flowers nre gathered at Intervals of n few days and carefully dried, The (ictals 
(florets) which form the drug may be removed either before or after the flower 
heads are dried. The petals are removed by hand, but this process requires so 
much time that when the cost of the necessary labor Is taken Into account it Is 
donhtful whether the price received for the drug would cover the cost of pro- 
duction, 

3Pr7W 0 — Hull. Ora— 15 3 
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The dried tlowors produced In this country usually bring from 5 to S cunts 
a pound,; the petals alone, from to 25 cents a pound. During the past few 
years the wholesale price for Imported calendula has ranged from 30 to 80 cents 
a poimd. 

CAMOMILE, GERMAN, 

German camomile ( Uutrlciiriii chainantitta) Is a European annual herb of the 
aster family, cultivated In this country In gardeus, from which It has escaped 
la some localities. The dried Uower heads are used hi medicine. 

Tills species of camomile does well on moderately heavy soil which is rich la 
htimns and rather moist. Since the plants blooin about eight weeks after sow- 
lug the seed, a crop of camomile may he grown from seed sown either early In 
tile spring or late In the summer, following early vegetable crops. The seed 
may be sown hi drills and barely covered or may lie broadcast, since t'ae plants 
wilt soon occupy the ground and exclude the weeds, When the olants are 
In full bloom the flower heads aro gathered and may he spread thinly on canvas 
sheets and dried In the sun. All leaves and stems should be removed, and 
when the liowers are thoroughly dry they should he packed for market In boxes 
or bales rather than In bags, since In the latter the flowers are likely to be 
badly broken In handling, 

Returns from experimental areas indicate that a yield of about -100 pounds 
of dry flowers per acre may he expected under favorable conditions. Whole- 
sale prices usually range from about Mt to -10 cents a pound. 

CAMOMILE, ROMAN. 

Roman camomile (also called English caiuoadle, AnUminin nobilin) is a 
European perennial herb of the aster family, frequently cultivated la gurt.ens 
In this country and sometimes found growing wild, In America, camomile Is 
grown chiefly as an ornamental plant, especially for use in borders, since the 
plants blossom from midsummer until killed by frost. The dried flower heads 
from cultivated plants are used In medicine. 

Camomile grows well In almost any good, rather dry soil which has full ex- 
posure to the sun, The plauts may be grown from seeds or propagated by 
dividing the roots early in the spring. The divisions of the root may be 
Vluuted f! Inches apart in rows spaced according to the method of cultivation to 
be used. When planted on a small scale the divisions, or offsets, may be set 
0 Inches npart each way hi carefully prepared soil, Ilnnd weeding is neces- 
sary, but since the plauts soon spread and fully shade the ground, weeds 
usually have small chance of becoming troublesome, 

The flower heads are gathered just as they open, either by hand or by means 
of a flower picker, and are dried In the open In bright weather or, when neces- 
sary, oa canvas trnys In a heated room. Rapid drying la essential, as It Is 
desirable to retain the? white color ns far ns possible. 

The yield Is variable, but from 400 to 000 pounds of dried flowers per acre 
may be expected. The prices for Roman camomile quoted in the wholesale 
drug markets of this country usually range from about 10 to 25 cents n pound. 
Since lids crop requires mncli band labor, Its cultivation on a commercial scale 
does not promise to be very profitable In this country. 

CAMPHOR. 

The camphor lree (Compliant officinalis) Is a large evergreen, native to 
Asia, and for many years has been grown as nn ornamental In the southern 
and southwestern United States. It Is hardy In situations where the winter 
temperature docs not fall below 15° F., and It Is now cultivated In Florida on a 
commercial scale ns a source of camphor gum. 

This tree can he grown In almost any soil, but the maximum growth la secured 
in soils which are rich and well drained. When the trees are planted for com- 
mercial cultivation new land is preferred. Propagation Is enslly effected from 
the seeds. These r]\tcn about the middle of Octoher nnd should be planted In a 
seed bed while fresh, without removing the pulp which Incloses them. The land 
for (lie seed bed should be plowed about the first of September and well worked 
with a disk barrow. Just before plantlug it should, again be worked over nnd 
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all roots of grasses or weeds removed, The seeds are planted 2 or 3 Inches 
apart In rows Just far enough apart to permit cultivation with a wheel hoe and 
are covered 2 Inches deep. The plants begin to conic np In about three months, 
but four or five months arc often required for n full stand. As soon as the 
plants can be distinguished In the rows, cultivation should hegln, and when 
they nre well up thoy should receive a good application of high-grade fertilizer. 
The plants nre allowed to grow In the seed bed for two years, and are then 
transplated to the field, Previous to transplanting, the land Is well prepared hy 
deep plowing nnd thorough working, and rows nre laid off in cheeks 0 hy 15 
feet. The transplanting Is done early in the winter, lint before the trees nre 
set they are well bended back, the leaves nnd small twigs being removed and 
the taproot cut hack to about 1C inches In length. Water should be applied 
when the trees are set, and later also If the rainfall is scanty. Cultivation 
begins early in the spring and should be thorough and frequent until June or 
July of each yenr. 

In three or four years after transplanting, the trees should he from 7 to 8 
feet high. They are then trimmed hy means of a modified mowing machine 
to form an A-shaped hedge, and the cuttings are distilled for the oil and 
camphor gum. The cuttings are brought from the field to the distilling plant, 
run through an ensilage cutter, and packed in large metal retorts to which 
steam under high pressure is admitted at the hottom, The outlet pipe of the 
retort Is connected with a specially constructed condensing apparatus, in which 
the oil and camphor carried over by the steam are collected. As received from 
the condenser, the camphor is a very crude product nnd must be refined before It 
can bo marketed. 

The annual yield of cuttings per acre has been estimated at o tons, which 
shonld give from 125 to 150 pounds per acre of marketable camphor, At 
present the planting of smnll areas of camphor does not seem advisable, in 
view of the heavy ontlny required for the necessary distilling and refining 
plant. An area of 500 acres wonld probably wnrrnnt the Installation of the 
machinery necessary for the commercial production of camphor. 

CANNABIS. 

Tho drng cannabis or Indian hemp (Oannahis ftativa), consists of the dried 
flowering tops of the female plants, it grows well over a considerable portion 
of the United States, hut the production of the active principle of this plant Is 
believed to be fnvored by a wnrm climate. For drng purposes, therefore, this 
crop ap|ienrs to bo adapted to the Southern rather than to the Northern States. 

Cannabis Is propagated from seeds, which should be planted In the spring 
as soon as conditions nre snitable. In well-prcpnrod sandy or clayey loam at a 
depth of about an Inch In rows .1 or 0 feet apart. The seeds mny he dropped 
every 2 or 3 inches in the row or planted in hills about a foot apart in tho 
row, 0 to 10 seeds being dropped Into each hill. Two or three pounds of seed 
per acre should give a good stnnd. About half the seeds will produce innle 
plants, which innst bo removed before their flowers mature; otherwise, the 
female plants will Bet seed, thereby diminishing their value as a drug. The 
ninle plants can bo recognized with certnlnty only by the presence of stamens in 
their flowers. 

Ordinnry stable or barnyard manure plowed In deeply is better for use as n 
fertilizer than commercial preparations and may he safely applied at the rate 
of 20 tons per acre. However, good results may he obtained with commercial 
fertilizers, such as are used for truck crops nnd potatoes, when cultivated In 
between tho rows nt the rnto of 500 or 000 pounds per acre. 

When the female plants reach matnrlty, n sticky resin forms on the henvy, 
eompnet flower clusters, and hnrvestlng mny then be begun. The tops of tho 
plants comprising the flower clusters are cut and carefully dried In the shade 
to preserve the green color as far ns possible. Drying can hest be done, espe- 
cially in dump weather, by tho use of artificial bent, not to exceed 140° P. 

Iletnrns from experimental areas indlcnte that yields of 400 to 500 pounds 
of dried tops per acre mny bo expected under good conditions. Although some 
American-grown cannabis Is found lu tho crude-drug trade, a definite market 
for this prodnet Is not yet established. Those who contemplate the commercial 
prodnction of this crop should therefore carefully investigate market possibili- 
ties before making any extensive plantings. 
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CARAWAY, 

Caraway (Carum carvi) is a European biennial herb of tlie parsley family. 
It grows mid fruits wett over a considerable portion of tin; United States, 
especially in the North and Northwest, buL Its cultivation in tills country 
seems never to have assumed commercial proportions. Tlie seeds are vised 
medicinally, but are mainly utilized for iiavoring cakes, confectionery, and 
similar products. On distillation with steam, the seeds yield an iiromatlc oil, 
which is more used in medicine than the seed itself. 

Soil of u somewhat clayey nature and containing a fair proportion of humus 
and available plant food is particularly suited to caraway, but the plant 
generally grows well in uny good upland soil which wiii produce fair crops 
of com or potatoes. Seeds should be sown in eariy spring in drills abont 1G 
Inches apart, nnd from 0 to S pounds of seed are Sown to the acre. Frequent 
shallow cultivation throughout both growing seasons is desirable In order to 
keep the soli mellow and free from weeds, as a weedy crop at harvest tinie 
usually means a product inferior in quality. 

As soon as the oldest seeds ripen, which is usually in June of the second 
year, the crop should be harvested, Tlie plants wny be cut with a mower and 
should be left In the swath until they have lost most of their moisture, when 
they may bo built up into small cocks, or they may be brought in from the 
field and the curing finished In a barn loft, if on handling in the Held the 
seeds shatter extensively, the crop should be brought in In tight wagons. 
When drying is finished the seeds are thrashed out, cleaned, and stored in bags 
which contain about 100 pounds each. 

Returns from experimental areas Indicate that a yield of about 3,000 
pounds of seed per acre may be expected. Oue hundred pounds of seed will 
usually yield 4 to G pounds of oil. The average annual lnrjKn'tation of cara- 
way seed is about 2,700,000 pounds, valued at about 01 cents a pound. About 
30,000 pounds of oil, valued ut approximately 80 cents a pound, are Imported 
each year. 

CASCARA SAGKADA. 

Cascara, or cascara sagrada (Rhamnus purshUma), is a small tree 20 to J50 
feet high, native to the western part of the United States, and found most 
abundantly in a narrow belt along tlie Pacific slope from northern California 
to southern British Columbia. The bark from tlie trunk and branches Is the 
source of the drug, for which there Is a constant and steady demand. 

Plantings which have been made in the Eastern States Indicate that this 
tree may probably be grown along the Atlantic slope in the Piedmont or foothill 
helt from Pennsylvania to Georgia. The trees have been found to grow better 
in clay loam than la either sand or clay. Propagation from seed is easy, but 
the seeds should be planted In the fall soon after they ripen or stratified in 
sand until used, since germination is very poor if the seeds are allowed to be- 
come dry. The seeds are sown in a seed bed under shade in drills S inches 
apart and covered about 1 inch deep. The seedlings reach a height of 10 to 15 
inches the first year, and in the following spring' before the leaves appear they 
are set in the field C feet apart each way. It Is advisable to cultivate fre- 
quently, in order to keep the weeds down nnd to maintain n shallow surface 
mulch. 

If the trees are pruned properly, a crop of bark may be harvested each year 
without killing the whole tree, as Is done in collecting the bark from wild trees. 
At the time of transplanting, the trees are cut back to a straight stem about a 
foot high, from which all except the four uppermost bads are removed. The 
branches which afterwards develop from these buds are later deprived of their 
lower side shoots, thus causing- the tree to grow a head of four long, stout 
branches instead of a single straight trunk. When the trees are large enough 
to yield a crop of bark, the longest of the four branches is cut off early in the 
spring finish with the trunk and a new branch is allowed to grow in its place. 
This process may be repeated yearly, removing only the largest branches of 
each tree in any one season. 

The bark on the cut-off branches Is divided with a sharp knife Into lengih- 
wlse strips of about an inch or two in width, which may be readily pulled off. 
It is then dried carefully at a low temperature in the shade and broken into 
small pieces to facilitate packing and handling. 

Tlie price paid to collectors for cascara hark usually varies from 1 to 4 cents 
a pound, and so long as a supply of the wild bark continnes to be available it 
is doubtful whether cascara can he cultivated at a profit 
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CATNIP. 

Catnip (Xcprta rataria) Is si European perennial plnnt of tlio mint family, 
which frequently occurs In this country as 11 weed In gardens and nltout dwell- 
ings. It has long lmd a popular use us 11 domestic remedy. Hotli leaves and 
flowering tops find some demand In the crude-drug trade. 

Catnip does well on almost any good soil, hut thrives best on n well-drained 
and moderately rich garden loam. Howwr, u more fragrant and attractive 
herb eau he grown In sandy situations than In heavy soils. The plant inny be 
propagated from seeds or by root division. The soeil may be sown In rows 
either late In the fall or In early spring and covered lightly. Fall-sown seed 
iiKUiilly gives a more even stand and a heavier growth of herb. When the 
plants have reaehed a height of 4 to 5 Inches they should he thinned to stand 
fn>m 12 to 10 lnehes apart In the rows. In some localities the field sowing of 
seed does not give good results, In vhleh case plants may be started In a cold 
fr.'ijno and bifer transplanted to the Held. Shallow cultivation will fuvor a 
vigorous growth of the herb. 

The llowerlng tops nre harvested when tlio plants iiru In full bloom and are 
dried lti the shade to preserve their green color. 1ji case the herb Is grown In 
large quantity, It tuny he eat with a mowing inaehlne, the eulter bar of which 
should he set high. The plants should He In the swath until partially dry, and 
the enrlng may then be finished either hi small cocks In the field or In the barn, 
care being taken to preserve the natural green eolor as far as possible. 

Returns from experimental areas Indicate that a yield of about 2,000 pounds 
of dried flowering tops per acre uiay be expected tinder good conditions. The 
herb must be carefully sorted and all the large or coarse stems removed, after 
whleh It may be mnde up for the market In bales of luO to 300 pounds each, 
The prlees offered by dealers usually range from 2 to 4 cents n pound. 

CHAMOMILE. (S>e CAMOMILE.) 
CONIUM. 

Conlnm, or poison hemlock (Conlvui maculatum), Is a large, poisonous Eu- 
roi«an biennial plant of the parley family, naturalized la the Northeastern 
States and In California. The full-grown but unripe seeds (fruits) and the 
leaves are used medicinally. 

Conlum Is easily grown and has been found to thrive lu both comparatively 
moist clay soli and In dry sandy loam. In rleh, moist land It may easily become 
a troublesome weed. Conluni grows readily from seed, which may be sown 
cither In the fall or early In the spring In drills 2 or more feet apart. As 
soon as the seedlings can be distinguished In the row, cultivation similar to 
that given ordinary gurden crops Is begun. The plants usually blossom In the 
second year, and when the oldest seeds are fall grown but still green In color 
the plants are harvested and the seed at once thrashed out and dried with the 
least possible exposure to the light. The small and undeveloped seed should 
be screened out and rejeeted and the good seed stored lu containers that will 
exclude light and air. The leaves are collected when the plant Is In fkiwer, 
quickly dried in the sun, and stored In the same manner as the seed. 

Estimated yields at the rate of 000 to 800 pounds of seed per acre have been 
obtained, but the yield Is very uncertain, since the flowering plants are espe- 
cially subject to the attacks of Insects which destroy the crop of seal 

For several years past the range of prices as quoted In the, wholesale drug 
markets has been from 5 to 10 cents a potind for (he seed and G to 0 cents for 
the leaves. 

CORIANDER. 

Coriander (Cnriandrunt sativjtw) Is an Old World annual of the parsley 
family. For years the plant has been cultivated In gardens In the United 
States, and It Is how reported as growing wild In many places. The aromatic 
seeds and the oil distilled from them have long been used medicinally. Hotli 
the seed and the oil are also used for flavoring confectionery and cordials and 
us n condiment In bread and cake. 

Coriander grows well on almost any good soli, hut thrives best on deep and 
fertile garden loam. The soil should be well prepared before plant lug, which 
should be done moderately early In the spring. For field cultivation fhi> seed Is 
sown In rows 3 feet apart, but If the cultivation Is done by band the distance 
between the rows may be reduced to IS Inches. The seed should he sown 
thickly In order to Insure a good stand. IVben well up, the plants nre thinned 
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to stand 4 or 5 inches apart in the row. Cultivation should continue until the 
plants flower, which will ho about two months from the time of planting. 

When most of the seeds are ripe the plants nre cut with a soythe or mower, 
preferably early in the morning while moist with dew, in order to avoid shat- 
tering the seed. The plnnts are partially cured In small cocks In the field, the 
drying being finished In n hnrn loft or under other suitable shelter, after which 
the seeds ore thrashed out and denned. 

The yield of seed is quite variable, Init returns from experimental areas Indi- 
cate thai from 500 to 800 pounds per acre may he expected, Five hundred 
pounds of seed will usually yield from 1 to 5 pounds of oil, according to the 
localities where grown. The annual Importation of coriander seed Is about 
1,300.000 pounds, valued at approximately 3 cents a pound. The wholesale price 
of the oil of coriander usually ranges from $5 to $7 n pound, 

DANDELION. 

Dnndellon (Taraxacum officinale) Is n well-known and troublesome perennial 
weed, ocenrlng abundantly almost everywhere in this country except in the 
Southern States, It Is frequently cultivated In market gardens for the leaves, 
which are used for greens or salads, hut the root alone Is used In medicine. 

This plant will grow well In any Rood soli and has heen successfully culti- 
vated In the .South, hut in the colder parts of the country It may require slight 
mulching dnrlnR the winter if the roots tend to heave out of the soil. The seeds, 
which are sown in the spring, are drilled in rows 18 Inches apart and covered 
one-half Inch deep. About 3 pounds of seed should sow an acre. The seedlings 
are thinned to stand n foot apart in the row, and the crop should he well culti- 
vated and kept free from weeds. 

The roots are dnR In the fall of the second season after plantlnR the seed. 
They should he washed and may he dried whole, or, to facilitate handlluR and 
drying, they may bo cut into pieces 3 to 0 Inches lonR and the larger portions 
sliced, Under favorable conditions, yields at the rate of 1.000 to 1.500 pounds of 
dry roots per acre have been obtained from second-year plants. The prices 
usually offered for the dry root ranpe from 4 to 10 cents a pound. The quantity 
annually Imported Into this country varies from year to year, hut averages 
about 40 tons. 

A serious disadvantage attendlnR. the cultivation of this crop Is the danger of 
seeding adjacent land with n very undesirable weed. 

DIGITALIS, 

Digitalis, or foxglove (.Digitalla purpurea), Is a fairly hardy European peren- 
nial, which has long heen grown In flower gardens In this country as an orna- 
mental plant. The leaves are used In medicine, those from plants of the second 
year's growth being required for the olBclnl drug. 

Digitalis thrives In ordinary well-drained garden soils of open texture and 
reasonable fertility. Sowing the seed directly In the field occasionally gives 
good results, hut Is so oflen unsuccessful that it can not be recommended. The 
seeds are exceedingly small and do not germinate well except under the most 
favorable conditions. They should he mixed with sand, to insure even distribu- 
tion In seeding, and sown as early as February In seed pans or flats in the 
greenhouse or in woli-proteeted cold frames. When danger of frost is past the 
plants should be hardened off and transplanted to the field, where they may be. 
set about a foot apart In rows spaced conveniently for cultivation, 
• The plants do not. tlower until the second year, and It Is necessary to cultivate 
them frequently during the growing seasons of both the first and second year. 
In localities where the cold weather Is severe It may he desirable to protect 
the plants during the first winter with it light ninlch of straw or coarse farm- 
yard manure. 

The plants usually flower In Tune of the second year, and the leaves may then 
he collected. They are carefully dried in the shade and should be stored in 
such n manner that they will not he exposed to light and moisture. The re- 
sults of experiments indicate that yields of 450 to (100 i>onnds of dry leaves per 
acre may bo obtained under favorable conditions. During the past few years 
tlie wholesale price for the leaves has ranged from 8 to 40 cents a pound, averag- 
ing about 15 cents a pound. In considering digitalis culture It should he horne 
in mind that the crop occupies the soil for the greater part of two seasons and 
demands even closer attention than many truck or garden crops. Although it 
promises satisfactory profits in snitahle localities, any general attempt to grow 
It on n commercial scale would soon result In overstocking the market. 
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DILL. 

DM (Ancthum ffravmotma) is tin Old World annual or Ittemilni herb of the 
parsley family. Although It Is* :■ native of southern Mui-ope, It is n hardy 
plant and may Imi grown in a uracil cooler cllinnte if given :i warm situation 
and u well-drained soil. The leaves are used for seasoning, and the seeds 
(fruits), which are greatly valued for flavoring pickles, are used as a condi- 
ment and occasionally in medicine. A volatile oil distilled from the seeds Vs 
used chiefly for perfuming soap. 

Dill Is preferably grown as an annual plant, in which case the seed should 
he sown about one-half inch deep very early in the spring In drills a foot 
apart. A half ounce of seed is snflicleiit to sow 150 feet of drill, and at this 
rate a pound should sow an acre. When .sown In the field the rows may be 
15 to 18 Inches apart, and tile seedlings should be thinned to stand iibout a 
foot apart In the row. The most favorable soil Is a well-prei>ared loam, but 
the plants grow well in any good garden soil. Freqncnt cultivation and freedom 
from weeds are essential for good results. 

Ka-riy in the fall, as soon as some of the older seeds are ripe, the plants are 
mowed and built np into small cocks In the field, or. If sufficiently dry, the 
seeds may lie thrashed out at once. 
In veiy dry weather It Is preferable 
to mow the plants early In the morn- 
ing wiiile they are moist with dew, 
In order to avoid shattering the seed. 
In case the seed Is very ripe, It is 
well to cut the plants high and to 
place the tops directly on large canvas 
sheets, In which they may he brought 
from the field. After thrashing, the 
seeds should he spread out in a thin 
layer and turned frequently until 
thoroughly dry, since they tend to 
become musty if closely stored before 
all the moisture has been removed. 

The yield of dill seed is Quite 
variable and is much Influenced by 
climatic conditions. From 500 to 
700 pounds of seed per acre is con- 
sidered a good yield. Tho price nor- 
mally ranges front about G to S cents 
a pound. 

ECHINACEA. 

ICchinacea (JlrauncrUi angustifolia, 
flg. C) Is a native perennial plant of Flu.C. — Echinacea (Urauncriuanouutijolia). 
the aster family found on the prairies 

of the Middle West, occurring most abundantly In Nebraska and Kansas. The 
roots of the plant are used medicinally. 

This plant has been fouud to do well under cultivation in moderately rich 
and well-drained loam. It grows fairly well from seeds, which may be collected 
when ripe and kept dry until ready for use. Plants should be started In a well- 
prepared seed hod h.v sowing the seeds thinly In drills ahout S Inches apart. 
The plants develop slowly and may be left in the seed bed for two years and 
then transplanted to the field In the spring and set about IS inches apart In 
rows. Thorough cultivation is essential for the best results. The roots do 
not reach a marketable size under three or four years from the time of sowing 
the seed. They are harvested In the fall, freed from any adhering soil, and 
dried either in the open air or by means of low artificial heat. 

Echinacea has not been cultivated on a scale large enough to give satisfac- 
tory data on the probable yield. During the past few years the wholesale price 
for the dry root has ranged from 22 to fiO cents a pound, 

ELECAMPANE. 

Elecampane (Inula hclcnium) Is a European perennial plant of the aster 
family, now growing wild along roadsides and in fields throughout the north- 
eastern part of the United States. The root Is nsod In medicine. 
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Kiecampaue will grow lu almost any soii, but thrives best In deep clay loam 
well supplied with moisture. The ground on which this plant is to be grown 
should be deeply plowed and thoroughly prepared before planting. It Is prefer- 
able to use divisions of old roots for propagation, mid these sliouhl he set In the 
full about IS inches apart lu rows 3 feet apart. Plants may also be grown from 
seeds, which may be sown In the spring In seed hods and the seedlings trans- 
planted later to the field and set in the same manner as the root divisions, 
l'lants grown from seed do not flower the first year. Cultivation should be suf- 
ficient to keep the soii In good condition and free from weeds. 

The roots are dug In the fall of the second year, thoroughly cleaned, sliced, 
mid dried In the shade. The available data on yield Indicate that a ton or more 
of dry root per ucre may be expected. The price to producers usually ranges 
from 3 to C cents a iwund. Upward of 50,000 pounds of elecampane root were 
imported into this country in 1913. 

FENNEL. 

Kennel (Focniculum vulgare) Is an Old World perennial plant of the parsley 
family, occasionally cultivated as a garden herb in the United States. The 
aromatic seeds (fruits) are used lu medicine and for flavoring. The oil dis- 
tilled from the seeds is used In perfumery and for scenting soaps. 

Fennel grows wild in mild climates in almost any good soil and thrives In 
rich, well-drained loams containing lime. It Is propagated from seeds, which 
may he sown In the open as soon as the ground is ready for planting In the 
spring. The seed Is sown thickly In drills 2 to 3 feet apart and covered lightly. 
From 4 to 5 iwunds of seed should sow an acre, When well established the 
plants may be thinned to stand 12 to 15 Inches apart In the row. Plants may 
also he started In a seed bed from seed sown either In drills 0 Inches npnrt ot 
broadcast. When the seedlings are 3 or 4 Inches high they are transplanted to 
the field and set 12 to 15 Inches apart In rows. The cultivation Is the same as 
for ordinary garden crops. 

Frequently, very little seed Is formed the first year, but full crops may be 
expected for one or two succeeding years. The seed is gathered in the fall 
before it Is fully ripe and may be harvested like anise or coriander. A yield 
of 000 to 800 pounds of seed per acre may be expected. During the past 
10 years an average of approximately 100,000 pounds of seed and 15.000 pounds 
of tiie oil have been Imported annually. The wholesale price of fennel seed 
usually ranges from D to 8 cents a pound, and that of the oil from $1.10 to $1.50 
a pound, 

GENTIAN. 

The common or yellow gentian (Gcntlana luica) Is the only species recognized 
In American medicine, although the roots of several otiier species are found 
In the drug trade. The plant grows wild in the mountains of central and south- 
ern Europe, hut it has proved very poorly adapted for cultivation In situations 
beyond Its natural range. For its best development tinder cultivation, partial 
shade, similar to that required by ginseng and goldenseal, seems neeessnry. 
The plants are said to flower when about six years old ; hence, several years 
must elapse after sowing the seed before the roots reach a marketable size. 
Apparently there have been no attempts to cultivate gentian commercially In 
this conn'try. During the past few years the wholesale price of Imported 
gentian root has ranged from 4i to 8 cents a pound. 

GINSENG. 

Giiiseug (Panax quinqucfolluiii) Is a tleshy-rootod herbaceous plant native, 
to this country and formerly of frequent occurrence in shady, well-drained situ- 
ations In hardwood forests from Maine to Minnesota and southward to the 
mountains of Georgia and the Carollnas. It has long been valued by the 
Chinese for medicinal use, though rarely credited with curative properties by 
natives of other countries. When placed under cultural conditions, ginseng 
should be shielded from direct sunlight by the shade of trees or by lath sheds. 
The soil should be fairly light and well fertilized with woods earth, rotted 
leaves, or fine raw bone meal, the latter applied at the rate of 1 pound to each 
square yard. Seed should be planted in the spring as early as the soli can be 
worked to advantage, placed (3 inches apart each way lu the permanent beds 
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or 2 by C Inches In seed bads, and the seedlings t riinsphmlcd to stand fl to S 
inches apart wlien 2 yours old. Only creek w or pm'tiMlly germinated seed 
should be used. 

Ginseng needs little cultivation, but (lie beds should at nli times be kept, free 
from weeds and grass and (lie surface of tbe coil slightly sllrrod whenever it 
shows signs uf caking. A winter liiulcli over the crowns Is usually essential, but it 
should not be applied until fiei'Jiinif wenlber is Imminent and sliould bw removed 
in (lie splint; before the first shoots come through tlie soil, 

Tlie roots do not rench marketable kIzc until about the tlflh or sixth yetir 
from seed. When dug lliey should be carefully washed or .shaken free of all 
iidliering soil, hut not scraped. Curing Is best effected in it well-ventllated room 
boated ti> about S»° F. Nearly si month is required lo properly cure the larger 
roots, :iiul graut care must be tnken In order lo prevent molding or souring, 
Ovm-bouting nmst also be avoided. When well cured the routs should he stored 
in a dry, ulry place until ready for sale. A lajrket may be found with the 
wholesale drug dealers, some of whom iniikc u specialty of baying ginseng root 
for export. 

The prtce of cultivated ginseng root, os quoted In wholesale drug lists, has 
ranged dining the past few years from $. r > to $7.. r Kl per pound. 

A detailed account, of ginseng culture Is given In Farmers' ltulleliu .Tfil, en- 
tlthxl "The Cultivation of American Ginseng." 

GOLDENSEAL. 

Goldenseal (Hydrastisi raiiodeimis) is a native perennial, formerly quite 
abundant hi oikui woodlands having ample shade, natural drainage, mid fin 
abundance of leaf mold, lis range is from southern New York mid Ontario 
west to Minnesota and south lo Georgia and Kentucky. 

When grown under culllvatlon the soil should be well fertilised, preferably 
by decaying vegetiiblc matter, such as woods soil mid rotting forest leaves, 
which should be well worked In to a depth of 10 Indies or more. Ituw bone 
meal and cottonseed weal are also favorable in their action. Seed may be 
sown In October In n well-prepmed seed bed. It may he scattered broadcast 
or dropix'd one-half Inch apart and covered wllll fine leaf mold to the depth of 
1 inch. During the winter the seed bed should be protected with burlap or fer- 
tilizer sacks, mid should also be guarded against the encroachment of moles or 
mice. Plants may lie set (i lo ,S ladies apart each way and tlie roolstoeks cov- 
ered to n depth of about 2 laches. For satisfactory growth goldenseal requires 
about To per cent of shade during tlie slimmer, which should be provided by a 
lath .shade or by cloth, brush, or vinos. The soil should be kept free from 
weeds and the plants liberally watered throughout the growing season, but 
good drainage Is accessary, since goldenseal does not thrive In boggy ground. 

tinder favorable conditions goldenseal reaches Its best development In about 
five years from seed, or In a year or two less when grown from root buds or by 
divisions of the roolstoeks. The rool l.s dug In the autumn after the tops have 
withered. They are washed clean of nil soil, sticks, etc., and dried on lath 
screens In an ulry place- la adld sunlight or partial sIumIc, or indoors on n clean, 
dry floor, When dried In the open they should be protected from rain nnd dew. 
Tlie cured root Is kept In loose masses until marketed, since close packing may 
cause attacks of mold. 

The market Is found with crude-drug dealers and manufacturing druggists in 
many large cities. 1 Hiring the past few years innrkul quotations have rang*! 
from $1,S<) lo $.1.00 per pound, bat prices to producers are usually lmieli lower 
than the wholesale price. 

A detailed account of goldeusenl culture will be found In Farmers'. Unllotln 
Girt, entitled " Goldenseal under Cultivation." 

HENBANE. 

Henbane (II ynxctiammt niffcr) Is a poisonous annual or biennial herb of the 
nightshade family, Introduced into this country from Europe and occasionally 
found as a weed In a number of the Northern Stales, The leaves, flowering 
tops, nnd sometimes the seeds are used medicinally, 

Henbane Is propagated from seeds, bat when these arc sown In the open 
field germination is uncertain, and a very poor slaml or total failure Is a fre- 
quent rosiilt. Germination Is usually much more certain when the seeds are 
sown under glass, but the phmls do not rendily stand transplanting and oflcn 
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die after they me set In the open. Very good results have been secured by 
sowing the seed In small pots under glass In January, transferring the seedlings 
to 3-liu-li pots In March, and transplanting In May to the field, where tlio plants 
limy lie set nt least lti lnchns apart In rows. In handling the |iljt)its cine should 
he taken to disturb the soil ahont the roots us little us possible. The soil 
requirements inul method of eiiltlvntloii arc* practically the same ns for bclla- 
donna. 

The leu via* of henbane usually suffer severely from attacks of the potato 
beetle, especially during the iltst year, and the crop Is very likely to be de- 
stroyed If grown within tlm rauije. of this Insect. 

Ordinarily I lie phmts blossom about August of the second year and die aft#r 
rliienliiK their seed, but Individual plants stalled early frequently bloom and 
set seed the first year. The leaves mid flowering tops are collected when the 
planls are In full hloom and are carefully dried In the shade. 

No data on probable yields In this count ry are available. The wholesale 
price for the herb during the past few years has ranged from S to 20 cents, 

HOREIIOUNn. 

Tlorobound (Mamtbiiim rulgitrc) Is a hardy perennial herb of the mint fam- 
ily, which occurs as a common weed hi many places In the United States, espe- 
cially on the Pacific coast, where It threatens to become a i>ost. The leaves 
and flowering tops tlml some demand as a crude drug. Their greatest use. how- 
ever, ts In Ihe manufacture of candy, although they are sometimes employed 
lor seasoning, 

llorehound grows well In almost any soil mid thrives in light, dry soils lack- 
ing In fertility. It grows readily front seeds, which are usually sown In drills 
early In the spring and covered with about an Inch of soil. Plants may also 
be started In cold frames, either from seed or cuttings, and later transplanted 
to the field. Propagation may also be effected by division of old plants. 
Plants may stand 0. ]2. nr IS Inches apart In the row; those which stand close 
together will have snail] sienis, and hence will yield a crop of finer quality. 

The plants are harvested Just before flowering, and should be cured in the 
shade In order to preserve, the green color. Tf the stems arc small, the plants 
may be cut close to the ground with a scythe, or with a mower If the area Is 
large. In case the paints are tall and large, they must be cut some distance 
above the ground and all course stems removed to make the herb suitable for 
inn rk at lug. 

Yields at ttie rate of 2,000 pounds of dry herb per acre have been obtained. 
The wholesale price fur the herb has nverajjod during the past few years from 
fi to 8 cents per pomid, Tlie annual Importation of horehonnd varies from 
year to year, sometimes reaching CO to 70 tons. 

INSECT FLOWERS. 

Insect flowers, from which pyrethrum or Insect powder Is prepared, are pro- 
duced by several species of plants of the aster family which occur wild In the 
wastem Mediterranean region, where they are also cultivated. 

The species here considered (Uhriixttntlicmum [P]irctl*r\tm\ ciiirmriacfoltum) 
lias been cultivated commercially In California for the production of Insect 
powder. This species seems to thrive best In warm situations, and should grow 
well in any good soil which la well drained and not too heavy. The seeds may 
he sown directly In the field, either early In the spring or In the fall, hut it is 
preferable to start the plants hi cold frames or well-prepared seed beds anil 
transplant them to the field. The seed Is mixed with sand and sown broadcast 
on the surface of the lied and lightly covered with *i rake. Water should he 
used sparingly on the seed bed, since the young seedlings and even mature 
plants are easily Killed by a wot soil, When the seedlings are about a month 
old they are transplanted, during damp weather if possible, and set X to 12 
Inches apart In rows 3 to 4 feet npurt. Old plants may also be divided and 
used for propagation. The plants should be well cultivated during the growing 
season, and will yield flowers for several years If they are well cared for. The 
fertility of the soli Is maintained try the application of fertilizers. 

The time of harvesting varies from .lune to Seplemher, according to locality. 
The flower heads arc gathered Just as they open, and may he collected by 
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lumd or by menus of a flower picker. They nre dried, preferably In ihe shade, 
on canvas sheets about in feet square, on which they are spread in n thin 
layer and turned two or three times n day until dry. 

The average yield of dried flowers appears to lie aliont 4r>0 pounds per ncre. 
In the trade a distinction Is made between " chM»d " flowers and those which 
nre "ojien" or full blown. The wholesale prices for the Imported flowers 
usually range from IS to 22 cents a pound for open flowers mid 30 to 34 cents 
for closed flowers. 

LARKSPUR. 

Tbe larkspur of the crude-drag trade is an annual plant (Delphinium con- 
Koliila), native of southern Europe, which has long been cultivated in this 
country as an ornamental and Is now oecasioinilly found growing wild. Another 
species of larkspur {Drljihiuiuni inrrolatinn) is native to thts country and Is 
suld to have, properties very slmihir to those of the European spectets. lark- 
spur seed Is now used chiefly in remedies for external parasites. 

These larkspurs thrive best In a rich sandy or gravelly soil. In heavy soils 
they are likely to miff or from root-rot. which malerlally reduces the yield. 
A rather dry climate Is suitable for plants of this character. Tbey do not 
bear transplanting well and seeds should be sown In the full or very early in 
the spring where Hie plants are to stand. The soil should be well ttne<l and 
tbe seed thinly sown In drills spaced according to the method of cultivation 
to be used. When tip, tbe plants should he thinned to stand S Inches or more 
apart in tbe rows. The necessary cultivation consists in keeping the soil be- 
tween the rows and about the plants mellow and free from weeds during the 
growing season. 

When the seed capsules are fairly rtpe, the seed is harvested by collecting 
the tops, which should be cut before the seed capsules have become so brittle as 
to risk the loss of seed by shattering and which eau be handled best In the early 
morning while damp and pliable. They should be cured in a well-vend la ted 
place, sheltered from rain, and when thoroughly dry may be thrashed out and 
cleaned. 

The wholesale price quoted in 1f)14 for larkspur seed was between 2ti and '!Q 
cents a pound. 

The seed of a European species of larkspur (Delphinium utapliimiffHa) , com- 
monly called stavesncre, poKsessew medicinal properties and is recognized as 
an ottlciul drug. The wholesale price for stavesncre seed usually ranges from 
It) to in cents a pound. 

LAVENDER, 

The true lavender (Lavandula vera) is a small shrubby plant of the mint 
family, native to southern Europe, and widely cultivated for its fragrant 
flowers and for the oil distilled from the fresh flowering tops, 

La vender thrives best in light and rather dry soils well supplied with lime, 
but may be grown In almost any well-drained loam. On low or wet land It is 
almost certain lo winterkill. The plant Is not easily grown from seed, but may 
be readily propagated from cuttings or by division. In cold climates the plants 
must bo well protected during the winter, or they may be carried over In a 
greenhouse or cold frump. Enrly In the spring the plants ov rooted cuttings 
nre set In well-prepared soil, 12 to 15 Inches apart in rows spaced to suit the 
cultivation intended. Frequent and (borough cultivation is desirable. 

Xot many blooms can be cut the first year, but full crops may lie expected for 
each of the three following years, after which It will be best to start new 
plantings. The flowering tops are harvested when they are In full bloom, and 
if used for the production of oil are distilled at once without drying. If the 
dry flowers are wanted, the lops are carefully dried in (lie shade and the Powers 
hilar stripped from (be steins by hand. 

On ordinary soil yields of 000 to 1.200 pounds per acre of fresh flowering 
(ops have been obtained. Tbe dry weight is about four-fifths of the green 
weight. The yield of oil varies widely, but from 12 to l. r > pounds per acre may 
lie expected under good conditions. During the past few years tbe wholesale 
prices have averaged as follows: For "ordinary" flowers, from r> to 12 cents a 
pound; for "select" flowers, from S to 30 cents a pound. Oil of lavender 
flowers has ranged In price from ?l.SiO |o $4 a pound, t Do latter figure being 
considerably ahovo the average. 
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LI CO KICK. 

Licorice (GJ}icyrrhixu glabra) Is mi Old World plant, the culture of which 
has not succeeded commercially In tills country, although the plant grows well 
in the :i rid Southwest and in Calif oi'iilsi. where In some localities it threatens 
to become !i weed, Licorice is used to some extent In medicine, unci is paid to 
be much in demand by manufacturers of tobacco. 

Licorice is :i fulvly hjirdy plant, but It thrives best In warm regions, where 
the season Is sufficiently lung to ]iromote strong growth. I'lants may he grown 
from seed, but propagation h,v means of cuttings made from ibe younger parts 
(if the rhizome, or so-called root, nsnsilly gives best results. The ontlitigs are 
fet perpendicularly in deep, moist, windy, or loamy soil, sinil should stand 
nbout 18 Inches apart In raws so spaced as lo allow tor the cultivation necessary 
to -keep the soli mellow and free from weeds. 

The yield under good culture is said lo average about , r >.<XH> [ion mis of dry 
root per none at the end uf every third ymv. At present there Is no market 
for American-grown licorice, and Its ciltfivaUan, eiscvpt as an experiment, seems 
inadvisable until a market for the crap Is assured. Nearly 100.000,000 pounds 
(if licorice root and an average of atu>nt 000,000 paunds of licorice paste are 
aimnally importeil Into tlie United Stutes. 

Wholesale prices for the Imported root usually range from 4 to Til cents a 
pound in hales iiu«l t'voui 7 to "! I cents a pnuisU fur the wlected veo\ iu bundles. 

LOBELIA. 

Lobolln (LnbcUu inflnta) is a native poisonous animal iihuit, occurring gen- 
erally In upon woods and pastures, but is most abundant in (he States east of 
the Mississippi Itlver. The leaves, tops, and seeds are used medicinally. 

This plant thrives under cultivation In a rather rich, moist loam, and grows 
well either In the open or In partial shade. It craws readily from seeds, which 
are very small and must be sown on sail which has been well fined mid ex- 
ceptionally weil prepared. The seeds nre sown either in flic fall or spring In 
rows 2 feet apart. It Is best. not. to cover the seeds lint to saw them on the 
surface of the sell, which Is then llruiod with n iioat or by resting n board over 
the row mid walking ui»n It. Fall planting usmilly gives a better stand and 
a heavier crop. Shallow cultivation should be given until the plants begin to 
llower. 

Lobelia is harvested when in full flower or as soon as some of the alder seed 
ports are full grown. The. phuits may be cut with a mower if the cutter bar is set 
lilgU enough to avoid Including the large stems. The herb sJhmihl lie dried In 
the shade, iu order to preserve (lie green color. 

Small areas have given yields nt the rate uf 1,000 pounds af dry herb per 
acre. The price usually paid for the dried leaves and tups is about !» cents n 
pound. 

IjOVAGE. 

Lnvngo (LcvinUm/m officinale) is a perennial plnnt of the parsley family, in- 
troduced into this country from Lurupo as a garden plant and now grown as a 
crop in certain localities in New rhighind and the West, The root has long 
been supposed to have medicinal properties and is in some demand iu (he drug 
trade. The Dowering tops yield a volatile oil, for which, however, there is 
little demand. The seeds are used for flavoring confectionery and the leaf 
stems are sometimes blanched, like celery, and eaten as n salad. 

I.ovago is propagated by division or from seeds. The seeds may be planted 
In the fall In drills 1S Inches apart or .sown In early spring In a hotbed, green- 
house, or well-prepared seed bed in a sheltered portion of the garden. They 
should he covered very lightly with sand or fine sifted soli, and In order to 
prevent the soil from drying out before the seeds germinate It Is advisable to 
spread old burlap or sacking over the bed. The sucking may be sprinkled occa- 
sionally If the weather Is dry and should be removed when the first seedlings 
break the soil. The plants should reach a sine suitable for transplanting by 
the end of .May, when they may be set at Intervals of S Inches iu vows fur 
enough apart for convenient cultivation. Lovage grows well In almost any 
deep, well -drained soli, such as will produce a fair crop of corn or potatoes, juiil 
is benetlted by the liberal use of Fcrllllxer, although heavy applications of 
manure tend to produce excessive lop growth. 
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The ioo(s may be dug In October of (lie second or llilril year after Kittling (ho 
plani.s, Mnnieroiis offsets will ptuierally be found, and If (bono have good roots 
they limy lie used to renew tln> plantation without iwninst to seed. Kuch 
shoots should nl once hi- reset :i( the usual distance apart. The frontoly dug 
roots should bo well washed, out Into slices about one-half Inch tltk'lt, mid care- 
fully dried. If necessary, artllictal heist, not to exceed 12o° V., may be iinrtl to 
hasten drying, 

Returns from experimental areas ind'icalc 1 li si I a yl«ld of about l.OiHJ iKiundH 
of dried root to the nere may bo cxpo'tod uniler good fiiiidlt Iims every tlilnl 
year. The prices ipiolod for American lovajrc nml In the wholesale ding mar- 
kets range from cciils ti> !fl n invalid, according to dentinal anil quality. 
Producers, however, usually riwive niiirli less Hum tlie wholesale price. 

MKLISSA. 

Melissa, balm, or lemon balm {iJetinmt nffichwlix) , Ik :i perennial herb of Hie 
mint family, native tn southern Knropc. In this country It has long been 
culllviited lit gardens, from which It lias escaped and now prows wild fo ittinty 
places lit tln> eiistevn MiilWil States. The leaves of lialm ale widely used for 
riilhi.'iry flavoring mid tin- loaves and flowering tops tire used In medicine, The 
volatile oil distilled from (lie plant In mi id to be used In perfumery mid also for 
lluvorlns. 

Hnlin grows l'oiulily on any good garden soil and Is easily propagated from 
si-eds, nil I lugs, iiv by division. Tlie seeds nmy lte sown in t lio oiten early in 
(lie sprlim. lint owing to tlioir siniill kIko It Is best to sow tlieni in shallow Hals 
In :i greenhouse or In a liotlted. Tlie soli should lie well lined mul tlie seeds 
snwii thinly on tlie surface of the soil, which Is then tinned with n llotit or .1 
small bourd. Wliwn well up. tlie seedlings should lie transferred to deeper 
lliils, noil when 4 or ti Inches high tbey nmy lte transplanted to (lie open mill 
set ttliont :\ foot apart in vows spaced to suit the cultivation to be given, 
t'nltlvntion slnmlil lie frotpicnt and sufficient to keep the snll about the plants 
mellow and flee from wewls. 

When the plants are in full ilowor the crop can be rut with n scythe, or 
with a mower If the lterh is tn lie used for distillation, Vol' preparing the 
erode drug only the llowerliiR tops are collected, the coarse, stoinioy perilous 
of ibe herb being rejected. The leaves tmd (ops me dried In the shade in 
order to preserve the green color. 

Yields at the rate of about 1..N0O pound* of dry herb per acre have been 
obtained, but if only the dowering lops are collected the yield will be very 
materially less. The price paid for the leaves nnd tops usually ranges from ;{ 
to 4 cents n lKiund. 

ORRIS. 

Orris (Iris Jlitrt-nl inn ) is n perennial, unlive to sioilhevn l'birnpo, anil Is cul- 
tivated chiefly in I inly for Km fniKi iuil rootslocks, which ylehi the orris of 
connnerce. The plant grows well in a variety of nulls nnd flourishes In n rich, 
moist loam, bill rooi.s which lire grown In rather dry, gravelly soil appear to bo 
I lie most fragrant, Orris is readily iiropagatcd by division of 1he old plants, 
which may lie set either hi the spring or fall aboiil a foot apart in rows 
spaced conveniently for cultivation, 

Since harvesting usually takes place only nine In three years, the use of the 
land is remilred for that iciiglh nf time in order to obtain one crop. After 
the roots are dug they are peeled and dried In the open air. The desired fra- 
grance does mil develop niilll after (he dry funis have been stored fur a 
number Af months, during which time they are especially liable to the attacks 
of insects. 

The yield is from !"i to (1 Ions of dry root per nere. The average nnnnal 
itiiporl.'stlon nf orris is approximately non.iHill pxinnds. The wholesale prices 
usually range from about (1 to 10 cents n pimnil, file outlook for n profitable 
orris industry In this country does not appear very promising, ami II docs not 
seem advisable for any considerable number of persons lo undertake the grow- 
big of this crop, 

PAItSLHY. 

Parsley ( I'riiiinrJiniini xtttiruiii) is a biennial herb grown everywhere in 
gardens for use In garnishing and seasoning. ,\ll parts nf the plant contain a 
volatile oil, that from the seed being especially rich In a conslKnent known as 
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aplol, or " ijucslt'.v eniuphor." which is still nsod to noma wttent in niadiclne. 
In the crude-drug trade there In a small demand for the root, loaves, mid seed. 

A vlch mill riifWv moist soil Is desirable for the growing of parsley. The 
seeds gwmluntu slowly oml tiro frequently sown early In the spring In cold 
frames or seed beds, from which tho yunng plants nmy he r#movad inter and 
set In the open In rows V2 or more Inches apart and about (1 Inches npart In tho 
row. When the l#uvos are fully grown they inn.v he collected mid dried hi the 
usual manner. The plants flower In the second year, nnd us soon as the seed 
Is ripe It Is harvested and t-n ief ully dried. Al the end of the second growing 
season, late In Octohor. the root mny he dug and should ho well unshed and 
carefully dried. Artificial hoiit mu.v l»> used In drying if necessary. 

On small areas yields of seed nt tho rate of ahont lSfi |>onnrts iier acre have 
heen ohtnlnod. During tho past few years I lie wholesale price of the seed has 
vnrled from 10 to TO cents a pound, iiernrdlng to demand and season, 

PENNYROYAL. 

I'ennyroyal I llmlmmti inttcj)i'>i<Icx) is mi finniial plant, flowering from June 
to Octohor, nnd Is found In dry soil from >'ova Scotia and Quebec to Dakota 
nml southward. Until the dry lierli and the oil obtained therefrom by steam 
distillation form marketable products. 

1'eunyroyul grows well on average upland sojls mul is frequently abundant on 
Handy or gravelly shi[jos. In field planting tho seeds should ho sown in rows 
In tho full and covered not to exceed one-quarter of an Inch, since they rarely 
germinate If plained at n greater depth. The pbnits cmno np oarlj' In the 
.spring, and to secure the host results clean cultivation and freedom from weeds 
are essential, ns with all cultivated crops. 

Burly in the summer, when the plain's are In foil (lower, they us ay he mowed. 
To prepare Ihe lierli for market the plants are dried, preferably In the shnile. 
and carefully packed Immediately afler drying. All the large stems .should be 
removed In order to improve the quality of Ihe product. Tho herb should he 
market Ml promptly, since It deteriorates with ago. For (lie production of Ihe 
volatile oil, the plants should he harvested when in full flower and distilled 
without, drying. 

liotnrns from oxperlmeiilnl ureas Indicate that a yield of about 1,200 jioiinds 
of dry herh per acre may lie expected. The yield of oil varies from 15 to .'10 
pounds ivc-r acre. Tho price paid for the dry herh usually ranges from 1 to 2 
cents a pound. During the pant few years the wholesale price of the oil has 
ranged from about $1 to $2 n pound. 

PEPPERMINT. 

1'iqipwmliif (Mrntliti iiijiriiln) is a perennial of Ihe mint family, frequently 
found growing wild in moist rltiinllons throughout tho eastern half of die 
United States. It Is cultivated on a commercial scale. ciiMj on ihe nineli 
lands of southern .Michigan and northern Indiana. Tin* volatile oil forms the 
principal marketable product, hut I here Is some demand In the ernde-drng trade 
for flio dried leaves and (lowering tops, 

Peppermint is propagated from " roots," or runners, which should he set 
in an almost continuous row in furrows aboni .'I feet apart mid covered to a 
depth of ahoviS % Inches. It onn he grown on any land that will produce good 
crops of corn, lint is most successful on die muck lnnds of reclaimed swamps. 
On uplands It. soon exhausts the soil and will not do well for more than two or 
three seasons without the rotation of crops. On rich ninefc lands it will grow 
for ii number of years, the soil being plowed after the crop Is harvested and 
the runners turned In to form a new growth the succeeding yenr. It Is essential 
that tile ground he kept free from weeds, since their presence in the crop nt 
harvest would seriously Injure the quality of the nil. 

When peppermint Is grown on reclaimed swamps or miieli lauds fertilizers 
are rarely needed, but on uplands II Is well to plow in 12 or more tons per ncre 
of rolled stiiblc manure before planting. Similar applications mny be made 
between the rows In early spring and plowed In as the land shows signs of 
exhaustion. Commercial truck or potato fertilizers cultivated tn between the 
rows at the rate of (500 pounds to the acre have proved useful in keeping up 
fertility, but manure Is to be preferred, as It provides lunnns or \cgctnblo 
matter as well us increases the fertility, 
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Harvesting Is lteKiin In .lul.y or August, when tlie plants art In full bloom. 
The herb is cut iiml cured like liny, and when fairly well dried Is placed in large 
vats or stills having .1 capacity of from 1 to 8 tons of dry herb and distilled 
wltli sterna to obtain the volatile oil. The yield of oil Is exceedingly variable, 
lint 011 lauds well suited for the iirodncllou of peppermint the average yield 
Is not far from 30 pounds per acre. As shown by tile last, census (I'JIO) tile 
production «f pepix'ruilut oil In (lie United Slates In 11*00 was UOo.TSl pounds. 
1 Hiring the past few years the wholesale price of the uil has varied from $1,10 
to $8„WI a pound, averaging ;dwut (fti.rvO a pound, The dried leaves and tops 
usually bring from {'> to fi cents a pound, lint find 110 large demand. 

TINKROOT. 

Phikrimt (fyiigkilitt, iHurUuiuHuu, (ig, T) is a native perennial lierh occurring 
in rich open woods from Jsew Jersey to Wisconsin and south lo 1'lorlda and 
Texas. Tile root Is an olllclal drug, the use of which lias declined In recent 
years, apparently on account of the extent to which piukroot has been adul- 
terated with the worthless roots of another plant known as East Tennessee 
plukruut, Prospective growers of piukroot 
should obtain seeds or roots for planting 
from thoroughly reliable source* only. 

Piukroot makes a vigorous growth under 
conditions suitable for growing ginseng or 
goldenseal, nurl partial shade Is usually nec- 
essary, although if given a rich, moist, loamy 
soil it. may ho grown without shade In situ- 
ations not too hot and dry. It. Is propagated 
either from seeds or from divisions of old 
roots. It is best to sow the seeds as soon as 
they are ripe, but If mixed with moist sand 
and kept in a cool place sowing may ho de- 
ferred \ihM1 fall or the following spring. 
Tlie seeds are sown in drills G inches apart 
in well -prepared seed beds, and In the spring, 
when the young plants are a few Inches 
high, they are set about a foot apart each 
way in (be permanent beds. The old rools 
arc divided when dormant, and each division 
should consist of a part ion of the- root with 
one (ir more buds and a number of tlie 
small rootlets. Thoy are .set in (he same 
manner as the seedlings. Thorough cnlllva- 
tkui and freedom from weeds are essential 
for good results. 

The roots usually attain a marketable T^i^^t ( x p iy eHa marlkul 

sixe In throe years, hut will give ji heavier iHca). 
yield at the end of (he fourth or fifth year. 

They 11 to harvested In the fall, and after the (ops are cut off the roots are well 
washed and thoroughly dried. IJltlo can be said regarding yield, lint, returns 
from small areas indicate (lint a bed 4 by SO feet will yield from .10 to 12 
pounds of dry root hi four years. The prices paid to collectors! of piukroot in 
1014. ranged from about lii to Hi) t-ents a pound. 

rOKEWEED. 

Pokeweed (Hiytolarpa itincricaiut) is a native phuit of frequent, occurrence la 
moist, rich soil along fences and in nncnlllvatcd land throughout the eastern half 
of the Tiiiti'd States. The root, which Is perennial, scuds up larf»e annual 
stems, sometimes attaining a height of 8 or 0 feet. This plant bears numerous 
long clnslers of smooth, shining purple berries, very attractive In appearance, 
but tlie seeds are said to be poisonous, Potu the root mid the bevvies are used 
In medicine. 

I'okewectl thrives in deep, rich soils well supplied with moisture and may be 
readily grown from seed sown early in the spring In rows 4 feet apavl and 
barely covered. The seedlings may lie thinned to stand about il feet apart in 
the rows. Cultivation should be shallow, though frequent The plant develops 
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:i long, thick, and fleshy rout, which when old Is not easily harvested and limy 
have to l)o dug hy hand. If tho mots of plants grown from seed arc hut-vested 
at tlio cud (>f tho llvst yt^Jir, they may he turned out hy menus of a deep-running 
plow without great ditllculty. As soon *im they sire dug tho roots lire cleaned 
by washing uud arc usually cut into lengthwise or transverse slleas fur drying. 
They should be tlio roughly dried, and if a large quantity is to be bandied tho 
use of artificial heat will ire found desirable. 

A yield of about 000 pounds of dry rutil per acre may be oxiwcted at the oid 
uf the first year, or three or four times aw much fruni plants of |lio second 
year's gruwth. In the second year several hundred pounds of berries may also 
be obtained from 1 neve. 

lioth the routs find tho berries usually bring about '2 lo .') cents a pound. 
Apparently there is only a small deiuami fur either of these products. 

SAFFLOWER. 

Safllowcr, American saffron, or false saffron {Gartlutmux llnctonun) is u 
hardy Old World annual of the aster family, cultivated in gardens In this 
country for its flowers, which arc used iu coluring or for flavoring, and some- 
times as u substitute for the true saffron. 

Safflower grows well on moist soils and may ho readily propagated from 
seeds sown In the open early In tho spring. The soil should he fine and mellow, 
mid tho seeds sown mi Inch or mure apart in drllb and well covered. About 
three weeks from the time of sowing the seed the plants will be well started, 
and cultivation should lwgln at once and be continued until the flower hnds 
form. The plants bloom In July or August, when harvesting may begin. Only 
the florets arc collected, and, since these must he removed by hand, harvesting 
is slow and expensive. The plants continue to blossom for several weeks. \mi\ 
tho florets must be harvested almost dally. It is best to collect them early in 
the morning and to dry them In the shade on timys having niusllu bottoms. 
The florets should be turned dally until thoroughly dry and then stored hi tin 
containers. 

The yield is estimated at 12G to 150 pounds of dry florets per acTe. The 
price for swfflower is variable, and during the past few years lias ranged from 
1!) to 00 cents a jxnind. 

SAFFRON. 

Tho true saffron (Crocus sat it us) Is a lnw-growiog, f'albhlouialug, bullions 
plant of the iris family, native to southern Kurupc, where it ts cultivated com- 
mercially. It was formerly gn*wn as a small garden crop in some localities in 
this country, chiefly in Lancaster and Lebanon Counties, Pa. The stigmas of 
the flowers form the saffron of commerce. Saffron is used in cookery and for 
coloring confectionery, and was formerly widely used in medicine. 

A rich, well-drained garden soil favors a vigorous growth of the plant, but 
a better quality of saffron is secured on land of medium fertility. It i* propa- 
gated from bulbs (conns), which may bo iilonted in August about 0 inches 
apart each way and 0 inches deep in well-prepared sail. When grown on a 
lurge scale the hnlhs arc often set late In the spring. The ground is laid off 
In rows about 20 inches apart, and a furrow 0 to 8 inches deep is opened for 
wieh row. In tins furrow the bullis are set in two iNirallel rows about 4 undies 
apart and about 2 inches apart hi the row. The furrows arc then filled and 
the surface of the soil brought to a uniform level. Thorough cultivation and 
freedom from weeds are essential for good results. 

The purplish blossoms usually appear about Octolier, hut the main leaf growth 
uf the plant Is made in the following spring. The bulbs may remain undis- 
turbed for three or four years, or they may bo taken up yearly and tho clusters 
divided. All unsound ladbs should he rejected, as they are often attacked by 
a fungus winch readily spreads to the sound bulbs, causing them to rot. Dur- 
ing tho blossoming period, which frequently lasts front two to three weeks, the 
flowers are collected daily Just as thoy open. The orange-colored stigmas are 
then removed from the flowers, either by pulling them out or by cutting them 
off with the finger nail, after which the flowers are thrown, away. The stigmas 
are dried immediately, a common method being to spread them In a thin layer 
on a sieve which is suspended aver n low flic. When fully dry they sire placed 
111 linen bags and stored In a dry place. 
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The yield of saffron is variously estimated nt from 10 to 30 pounds per 
acre, according to Uic situation where It la grown. About , r iO.<XK) flowers are re- 
quired to produce a ixmnd of dry saffron; consequently, the Hiitonnt of hand 
labor Involved In removing tlie stigmas 1st quite large. The price usually re- 
ceived for saffron Is not fjir from ifS a pound. The vnlne of the nnnunl Im- 
portations of saffron Into tills country Is about .fSO.000. Owing to lite high 
cost of production, It Is not thought probable thnt saffron culture would prove 
very profltnblc In the Vnitod States. 

SAGE. 

The common sage plant (Salmia uf}icbuitix) Is n hardy irereunlal of the mint 
family, widely cultivated In gardens, mid when mice established It persists for 
several years. The leaves are used extensively for seasoning meats and soups, 
and a tea made from thorn Is an old household remedy, 

Sage Is easily cultivated and will grow in any well-drained fertile soil, but 
seems to thrive best In a rich clayey loam. Vor cultivation on a large scale 
the seeds are sown In early spring in rows from 2 to 3 feet apart, and when the 
plant* are well Hp Uiey are thimved to wttmd t\l«uit 12 Inches apart in the row. 
Seedling plants have n tendency to produce narrow leaves; hence, the broad- 
leaved varieties which do not llower readily are tlie most desirable, since they 
give a larger yield of leaves. As the plants rarely set seed, they are usually 
grown fi-om cuttings, which may be obtained from seed houses having tludr 
own propagating gardens. Cuttings set as early in the spring an weather con- 
ditions will permit usually give a large crop. In the North the plants should 
be protected In winter by a mulch of manure. Sage may also he grown as a 
second crop after early vegetables. 

A fair crop of leaves may be harvested the tlrst season and n much larger 
one for five or six years following. Only one picking should be made the tirrt 
year, after which two or three pickings may bo made In a season. If n product 
of flue quality Is desired, the leaves are picked by hand and dried In the shad.?. 
Sago leaves are apt to turn black while drying unless the removal of moisture, 
proceeds continually until they are fully dry. A cheap grade may be obtained 
at a smaller harvest cost by cutting the plants with a mower, the cutter bar of 
which Is sot at such n height as not 1o Include the woody stems. The dry herb 
should be marketed promptly, since It loses Its strength rapidly with age. 

lteturus from experimental areas Indicate that on good soil a yield of 2.000 
pounds or more of dried tops per acre may he expected. In case the leaves 
only are harvested, the yield will be proportionately less. During the past few 
years the price of Imported sage has ranged from 3 to t> cents a lKHind, accord- 
ing to quality. American leaf sage usually sells at a considerably higher price 
I luui that hnuorled fvom Italy. 

SENECA SNAKEROOT. 

Seneca snakuroot, known also as senega or sciieca root (Voli/gala scncfjit, 
(Ig. S), Is a small native perennial, occurring hi rocky woods In the eastern 
United States and Canada. Seueen Is not yet grown ou a commercial scale, 
although cultivated experimentally In a number of places. The root Is used In 
medicine. 

Seneca can be grown In good garden soil or la rather tlrm, stony soil provided 
It contains n fair proportion of leaf mold or very well-rotted immure. Shade 
Is not essential, although the plant thrives In partial shade or under modified 
forest conditions. Jtoots for propagation may be obtained from dealers or inny 
be collected from the wild In autumn or early spring. If set 15 Inches apart in 
rows, the plants may be. readily cultivated until they reach a marketable size. 
The seeds ripen la June and may then he planted, or they limy be stratified 
by mixing with sand and burled In boxes or (lower pots In moist soli until the 
following spring, when they may bo sown In seed beds or shallow boxes of lonm 
and leaf mold. The seedlings when old enough to be handled safely may he 
transplanted to the poriiia'.ient beds and set In rows to facilitate cultivation. 
In cold situations they will probably need to be protected during the first winter 
after transplanting. A light covering of straw or pine iu*dles will be sutllclent 
to protect t hem from severe frost. 

The plmvt Is slow in gvowUi, bnl experiments Urns far Indicate that abont 
four years on? required to obtain marketable roots. The roots should be dug 
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ill the fall, llioi-oujslily cleaned, and dried. There are no reliable data on the 
proludde yield. Seneca root Is In constant demand, and collectors usually 
receive from 35 to 50 cents n ]h>iiim1. 

serpentaria. 

Serpentaria, or Virginia snafcernot (ArMuJnoJita xcrticntarttt) , Is u native 
poreimliil plant occurring In rich woods lu the eastern part of tlie rnlted Slates, 
ami most nlinndiinlly along tlie Alleghany Mountains, The routs of this plant 
are used in medicine, 

l.lko many other woodland plants, serpentaria roipilres n rich, moist loam 
and jwrtlal shade for its best development. It may he readily propagated from 
seeds, which, however, require several months for germination. The seeds are 
best sown in u well -prepared seed lied as soon as they are ripe. They may also 
be sown broadcast or In drills 0 Inches apart and lightly covered with leaf 

mold. A thin mulch 
of straw or leaves 
will afford the nec- 
essary winter protec- 
tion. In the spring 
1 ho plants may he set 
(i inches apart each 
way In the perma- 
nent hods. Plantings 
have been made in 
I he open, in which 
case the plants were 
set 4 Inches apart 
In rows l(i inches 
apart, but the results 
have been less sails- 
factor y than with 
plantings made under 
shade. 

The roots are col- 
lected In the fall, 
thoroughly cleaned, 
and cnrefnlly dried. 
Sal Isfactory data on 
prolmhle yields under 
enlllviitlon are not 
available, Tlie price 
nsuatly ranges from 
.10 to -in cents a 
pound. 

SPEARMINT, 

Spearmint ( Mod Ita 

fin, k.— - i i i Mm * . Pfcrti i tini'ii'i «■«('(/« i. H/ik-atii) is a well- 

known perennial of 

tlie mint family which is very fretpiently found growing wild in moist situations 
Wire-UHhout the custom half of the United States, It Is widely used for season- 
ing meats, and the leaves and flowertuj," tops, as well as the volatile oil distilled 
from the whole lierh, fonn marketable drug products. 

Spearmint Is easily grown In any ferllle soli which Is fairly moist. Its 
culture and tlio method of distilling the volatile oil are the same as for pepper- 
mint. To prepare the dry burl) for market the leaves and llowerlng tops are 
collected when Ihe first llowors appear and before the leaves begin to fall and 
are carefully dried .In tlie shade. The demand for the dry lierh is small, but 
the annual market requirement for the oil Is about 50,000 pounds. 

On ordinary soils the yield of oil varies from lt> to 2(1 pounds per acre, accord- 
ing to stand and season, lint on nine* lands the yield Is usually only a little 
toss than that of peppermint. For several years past the wholesale prices for 
the oil have raiufed remit if.l.SO to ifr. a pound, averaging about $:i.'.!» a pound. 
The ilrf herb usually brings from It to 4 cents a pound. 
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STRAMONIUM. 

Stramonium, Jamestown weed, or jlinson weed (Datum xlramanimn). Is a 
poisonous annual of the nightshade family, which occurs as a common weed 
in almost nil parts of tills country except the West nnd North. The leaves and 
seeds ore used medicinally. 

Although stramonium grows wild on n variety of so«s, It thrives best under 
cultivation In rich ami rntliar heavy soils which are fairly well supplied with 
lime. It grows readily from seed, which may he sown in the open early in the 
spring in drills 3 feet apart and barely covered. When the plants are well 
astablished they are thinned to stand 12 to If) inches apart in the row. The 
plants can be readily transplanted, nnd gaps occurring in the rows may be 
filled In Willi the plants removed in thinning. Cultivation sufficient to keep the 
soil free from weeds is necessary for good growth. 

Cultivated plants are frequently attacked by leaf-eating insects, especially in 
the early stages of growth, and It Is often necessary to use lime or oilier Insect 
repellents to prevent the destruction of tlio crop. 

The leaves, which jiro collected when the plant is In full bloom, may ho picked 
In tbe field, hut time will be saved If the entire plant Is cut and dried in an 
iirtlfielally heated curing room at a temitoratnro of 100° to 110° F. When the 
leaves are dry they can ho readily stripped from the stems, and should he baled 
for shipment. Such seed as Is ripe may be Oiislly thrashed out of the capsules 
after the leaves have neon removed from tbe stems. 

Yields of dry imnf at the rate of 1,000 to 1,500 pounds per acre have been 
obtained. The yield of seed is much more vsirl.-ible, and is estimated to range 
from fiOf) to 2.000 pounds |tor acre. The price paid for the leaves varies from 
2 to 10 cents a pound, while the seed usually sells at from to 7 cents a pound, 

TANSY. 

Tansy (Tanacetum, vulgarr.) Is a European perennial plant, long cultivated In 
this country in gardens, from which it has escaped, and It now occurs as a weed 
along fence rows and roadsides. The leaves and flowering tops are in some 
demand for medicinal purposes. Tbe herb also yields a vobitile oil, for width 
there is a small market. 

Tansy grows well on almost any good soil, but rich and rather heavy soils 
well supplied with moisture favor a heavy growth of herb, it may ho propa- 
gated from seed, but is more readily propagated hy division of the roots ejirly 
in spring. The divisions are set IS inches apart In rows 3 feet apjirt. Seed 
may be sown very early In tbe spring in tbe oi>en or In seed beds, and tile seed- 
lings later transplanted to the Held. Sneli cultivation as is usually given to 
garden crops will be sufficient. 

The plants are cut late In the summer when in full flower, the leaves and 
tops being separated from the stems aud dried without exposure to the sun, 
as the trade desires a hrlght-green color. For the volatile oil the plants are 
allowed to lie In the field after cutting until they have lost a considerable por- 
tion of their moisture. They are then brought to the still aud the oil removed 
by the usual method of steam distillation. 

A yield of about 2,000 pounds of dry leaves and flowering tops per acre may 
be obtained under good conditions. The yield of oil varies, but about 20 
pounds per acre Is a fair average. The price of the leaves and tops ranges 
from 3 to 5 cents a pound. The last census (lf)10) gave the production of 
tansy oil in as 2.5U8 povinds. valued at approximately $2.fift n pound. 

Michigan Is tiie center of the production of tansy in the United States. 

THYME. 

Thyme (Thymus Tul[jnrii>) Is a shrnbllko perennial plant of the mint family, 
native to southwestern Europe. It Is a common garden plant, which lives for 
many years under good culture. Tile herb, often used for seasoning and flavor- 
ing, yields tbe oil of thyme, which has woll-roeoginxed medicinal properties. 

Thyme grows well from seed, which may be sown early in the spring in 
drills ,'! feet opart, or the plants may lie started in h greenhouse or In seed beds 
outside jmd later set at intervals of about IS inches in rows 2 to S feet apart. 
Thyme may also bo propagated, like geraniums, from cuttings rooted in sand 
under glass. The plants grow well in mellow upland soil of good quality, ami 
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should be well ciiltivnted and kept free from weeds throughout the growing 
Hen son. 

For .preparing the dry herb only Hie flowering tops are used, and these are 
cut when the i>lflut Is In full bloom will carefully dried In the shade In order 
to preserve the natural color. The volrttlle oil Is obtained from the entire 
herb, which Is preferably cut when In full flower and subjected to steam 
dlstillatiou without previous drying. 

Koturns from experimental areas have shown greiit variations In the yield, 
which hns averngod about n tou of green herb per acre. .Normally the yield 
from ii planting increases for several years. :is the plants become better estab- 
lished, mid yields lit the rate of about » ton of dry herb per aero have been 
reported. The price for the dry herb usually ranges from 4 to !> cents per 
poiilid; for the iiiiported oil, from 7fi couts to $1 .2f> a pound. according ' to 
quality. 

VALERIAN. 

Valerian (Valeriana officinalis) Is a hardy herbaceous perennial, well 
known under the inline " garden heliotrope" and often grown as an ornamental 
plant. It has also been cultivated as a drug plant In New York and In parts 
of New England. The dried roots (rhizome and roots) form the marketable 
drug. 

Valerian grows well In all ordinary soils, but thrives In a rich and rather 
heavy loam which Is well supplied with moisture. It may be readily propa- 
gated by dividing the old roots, either in the fall or In the spring, and setting 
(he division* about a foot apart hi rows 2 to ;j feet, apart. If the divisions are 
set very early In the fall In time to become well established before frost, a 
good crop naiy usually be harvested the following autumn, I'lanls may also 
be grown from seed, which are preferably sown as soon a* they are ripe in well- 
protected seed beds In the garden. Early In the spring the seedlings may be 
transplanted to the field mid sot at the same distances apart as the divisions of 
the root. Growth will be favored by a liberal application of farmyard immure, 
which should be well worked Into the soli before the phmts are set out. 
Thorough cultivation Is essential. 

The roots of the plants propagated by division may be dug in the fall of the 
first year's growth, although the yield will probably be sum 11. Those of seed- 
ling plants do not usually reach a size suitable for harvesting before the end 
of the second growing season. After digging, the roots are washed, preferably 
hi running water, until all adhering soil Is removed. Washing and drying 
will be facilitated If the thick portion of the rools is sliced lengthwise. The 
drying should be very thorough, and the use of artificial bent will be found 
iid visa bio. 

Tinder good conditions a yield of 2,000 pounds or more of dried roots per 
acre may reasonably be expected. The price usually ranges from (i to 80 
cents a pound, depending upon the place where grown, that from England 
commanding the highest price. 

VETIVER. 

Vetiver, or cusens grass (V&imrhi 8t'wm4otilc*) . is a perennial of the grass 
family, native to southern Asia. It Is occasionally cultivated In this country 
hi the warmer portions of llie Gulf Coast States as an ornamental and also 
for its aromatic roots, which arc often naed to Impart a fragrance to clothing, 
in other countries nn oil is distilled from the roots and used in the manufacture 
of perfumes. 

Votlver will grow in almost any soil, but light, sandy soli enriched by farm- 
yard manure Is to he preferred. Propagation is effected by dividing old 
clumps, which may be set In the Hold, either In the fall or spring, about 4 or I> 
feet apart each way. Daring the growing senson the plants are given sufficient 
cultivation to keep them free from weeds. Vetiver grows In close bunches from 
fi to S feet high, tile numerous rools spreading horizontally about 2 feet on all 
sides of the plant. 

Harvesting the roots, which usually takes place In November. Is a laborious 
operation. The soil about the plants Is opened with a stout, sharp spade hi a 
circle large enough to Include most of (he roots. The earth Is (hen dug from 
beneath tin 1 center of the plant and the entire chimp lifted. The roots are 
first beaten or shaken, to free them from adhering soil, then cut off close to 
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the root crown and thoroughly washed. Tboy may )m dried In tbc open ulr, 
but It Is prafcralth! to dry them In » cloned room at a low flunperntnre, since 
they lose In fragrance If exposed to the hot sun or to ii free circulation of air. 

Yields .'if the rate of 000 to 1,000 pound* of dry roots [iev Hciv lm-ve been 
obtained. The prices In the markets of New Oilcans are said to range from 75 
cents to $1 a pound. The oil Is not produced commercially In this country. 
The demand for both roots and oil is quite small, mid It has nut yet been shown 
that vctlvov would lio a prolltabie crop In the United States. 

WINTERGREEN. 

Wlntergreeu ((iauUhcrin provumbenx) Is a low-growing, broad-leaved, ever- 
green plant, with a creeping stem. The shooti* from tills stem grow to a height 
of A to 5 Inches and bear solitary white flowers, which are followed by red 
berries. These berries are edible mid arc widely known as teaberrlos or 
cheekerbcrrles. Wlntergreeu Is a cnninion plant In woods and clearings from 
eastern Canada southward to the Gulf States, but Its eoll«ctlon In quantity Is 
somewhat difficult. Hotli the dry herb and the oil form marketable products. 

Like other woodbind plants, vrlntergruan thrives hjiI.v in jsirrlal shade, aud 
phuitlngs should be made In a grove or under a specially constructed shade, 
such as Is used for ginseng or goldenseal. A fairly pood growth may be ex- 
pected In soil which is thoroughly mixed with leaf mold to a depth of A Inches 
or more. IVUrt plants mny be used for propagation. Divisions of these nifiy be 
set In the fall or spring, abont 11 inches apart each way, In permanent beds. 

Wintergrr.en Is usually gathered in October or at the end of the growing sea- 
son, The plants are carefully dried and packed In bags or boxes for marketing. 
For the production of the volatile oil the plants are soaked in water for abont 
21 hours and then distilled with steam. Over 212,000 pounds of wlnterstreou oil 
wore produced in this country in 1901). 

The oil distilled from wintoigreen is quoted hi the wholesale drug markets 
at prices generally ranging from ijxT to JfR a pound. Collectors usually receive 
from 4 to 5 cents a pound for the dry herb The results of numerous trials 
Indicate that, on account of the small yield, wlutergrecn production under culti- 
vation Is not likely to be prolltable at the prices quoted. 

WORMSEED, AMERICAN. 

Amcrlcnn wormseed, or Jerusalem oak (Chcnopotfiiim anthclminticum), is 
a coarse weed, occurring commonly In waste places and often In cultivated 
ground throughout the eastern and southern parts of the United States. The 
seeds (fruits) and the volatile oil distilled from the tops of the plant are 
employed in medicine. 

This plant grows well under cultivation in almost any soil, hut n loamy soil 
Is preferable, since It furnishes the conditions most favorable for Ihe germina- 
tion of the seed. Previous to planting, the ground should be deeply plowed and 
worked repeatedly until well pulverized. The seed Is sown early In (ho spring 
with a gni'den drill. In rows 3 to 4 feet apart, and lightly covered. Since the 
seeds are very small, abont a pound should sow an acre. When the plants are 
well up, they are thinned to stand about IS inches apart In the row. Level 
cultivation will make it easier to mow the crop at harvest time. In the South 
n slightly different method lias given good results. The ground is prepared in 
February and laid off In rows abont 4 feet apart. A furrow Is opened la each 
row, in which n complete fertilizer Is applied at the rate of 400 to TiOO pounds 
per acre. The soli on each side of the row Is thrown In with a tnrnplow. form- 
ing a low ridge, which Is then flattened with n light roller. The seeds are 
sown on this ridge with a drill. The plants are thinned to stand 18 Inches 
apart in the row aud are given frequent Hh.-illow cultivation. 

The crop should be ready for harvesting late in July or early In August and 
should be cut before the tops begin to take on a brown color. The plants are 
cut either with a mower or old-style grain reaper and are left In the field until 
thoroughly dry. They may be housed and the seed thrashed out when con- 
venient, but, since the seeds shatter easily, waste will be avoided If the plants 
are thrown upon large canvas sheets and the seed thrashed out lu the field. 
The seed is light and not easily cleaned, but wire sieves of suitable mesh have 
proved very satisfactory for this purpose. When grown for the oil, the plants 
are cut while the tops are still green nnd the seed, or often the whole herb, 
subjected to steam distillation. 
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The yield of seed per acre n verMjnx about 1,000 pounds. The yield of of] 
varies, hut about 30 pounds per n«re is regarded as a fnlr average. The aver- 
age allium! production of oti la estimated nt about 5.000 pounds. Tlie price of 
worniseed usually ranges from 0 to S cents n pound. During the past few 
years -the price of the oil of wormsoed litis ranged from $1.40 to Iffl.SO a pound. 

WORMWOOD. 

Wormwood (Artemisia nbxmthiiim) Is n hardy herbaceous Old World peren- 
nial of I lie aster family, which has escaped from cultivation In tills country 
and now occurs as u weed In many localities la the southern part of the United 
Slates. For many years It lias l>con grown commercially on a small scale, 
clilctly in Michigan and Wisconsin. Tlie dried leaves and tops have long been 
used medicinally, but the volatile nil distilled frmn the plant now forms lilt? 
principal marketable product. 

Wormwood will grow in almost any soil. hut the host results are lo be 
expected In deep, rich, moderately moist loams. The seeds are frequently sown 
broadcast e.-irly In the fail, follow! ng a grain crop; but If the plants are to be. 
calilvatod. It Is best to start them from seeds sown In seed beds early in the 
spring or from minings of the young shoots taken hi the spring' and rooted hi 
sand under glass or In the shade of a lath shed. The seeds are very small and 
should lie sown on the surface of the soli in cold frames or seed beds and 
lightly covered with very fine sandy fl"H. The plants are easily handled and 
may be transplanted In moist weather with good results at almost any time dur- 
ing the growing season. They are set about IS Inches apart hi rows .'{ or 4 feet 
apart and are well cultivated. The soil should lie kept absolutely free from 
weeds, since their presence In the crop at harvest time seriously damages the 
quality of tlie oil. A fair culling of the herb may be expected the first year 
after planting and full crops for two or three successive seasons, after which 
new plantings will be found more satisfactory. 

The plants are harvested when in full bloom ami may bo cut with a scythe, 
or a renimr may he used If the area Is large. While still fresh, the plants are 
distilled with sloani to obtain the volatile oil. To prepare the leaves mid 
(lowering tups for market they are stripped from the steins hy hand after the 
plants are cut and carefully dried In lite shade without the use of artificial 
heat. 

K.\ fieri men till plantings have given -yields at the rate of 2.000 pounds of dry 
tups or 40 pounds of oil per acre. When grown on a commercial scale the yield 
of oil appears to average about 20 pounds per acre. The dry tops usually sell 
for about tl or 7 cents a pound. The demand for the oil has fallen off In recent 
years, and as a result Hie price has declined, until In the bitter part of 1014 it 
reached the low level of about $2.40 a pound. The annual production of oil of 
wormwood Is nhout 2.000 pounds, but apparently there Is little possibility at 
present for the profitable expansion of this Industry. 
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PUBLICATIONS AVAILABLE FOIl Fit BR DISTRIBUTION. 

Weeds Used in Medicine. By Alice Henkel. Pp. 45, figs. 31. 1901. (Farmers' 
Bulletin 188.) 

Growing and Curing Hops. By W. W. Stockberg#r. Pp. 39, figs. '20. 1007. (farm- 
ers' Bulletin 301.) 

Harinfuluossof Headache Mixtures. By L. F. Kcliler, F. P. Morgan, and Philip Rupp. 
Pp. 1G, J909. (Farmars' liulletin 377.) 

Habit-Forming Agents: Their Indiscriminate Sale and Use a Menace to the Public 
Welfare. By L. F. Keblor. Pp. 19, figs. 5. 1910. (Farmers' Bulletin 393.) 

Tlie Cultivation of American Ginseng. By Walter Y:io Fleet. Pp. 14, Rgn. J. JOB). 
(Farmers' Bulletin 551.) 

Goldenseal Under Cultivation. By Walter Van Fleet. Pp. 15, figts, 5. 1914. (F arm- 
era' Bulletin 013.1 

The Source of the Drug Dioscorca, with a Consideration of the Dioscoreie Found in 
Hits United States. Hy Barley Harris Bnrflett. Pp. 29, figs. 8. 1910. (Bulletin 
ISO, Bureau of riant Industry.) 

Some Effects of Refrigeration on Sulphured and Uiisulphured Hops. By W. W. fjtock- 
berger and Frank Rabak. Pp. 21. 1912. (Bulletin 271, Bureau of Plant Indus- 
try/! 

PUBLICATIONS FO/l SALfi Ur Til K Hlll'EUlNTENDKNT Of DOCVM ENTS. 

The Adulteration of Drugs. Hy Lyman F. Kabler. Pp. 251-25S. 1901. (Separate 

331, from Yoar book of the Department of Agriculture, 1903.) Priro, 5 cents. 
Peppermint. Bv Alico Henkol. Part 3, pp. 19-29, figs. 3. 1905. (From Bulletin 

90, Bureau of Plant Industry.) Price., 5 conts. 
Wild Medicinal Plants of the United States. By Alico llonkel. Pp. 76. 190G. 

(Bulletin 89, Bureau of Plant Industry.) Price, 5 cents. 
American Root Drugs. Bv Alico lleukel. Pp. SO, fig*. 25, pis. 7. 1007. (Bulletin 

107, Bureau of Plant Industry.) Price, 15 cents. 
The Sources of Arsenic in Certain Samples of Dried Hops. Bv W. \V. SIo ckberger. 

Part 4, pp. 4,1-46. 190S. (From Bulletin 121 , Bureau of Plant Industry.) Price, 

5 cents. 

American Medicinal Barks. By Alice lleukel. Pp. 59, figs. 45. PJ09. (Bulletin 

139, Bureau of Plant Industry.) Price, 15 cents. 
American Modicinal Leaves and Herbs. By Alice Hc.nkol. Pp. 56, figs. 36, 1911- 

(Bulletin 219, Bureau of Plant Industry.) Price, 15 cents. 
The Diseases of Ginseng and Their Control. By H. H. Wbetzol and J. Rosenbaum. 

Pp. 41, figs. 5, pis. 12. 1912. (Bulletin 250, Bureau of Plant Industry.) Price, 15 

cents. 

American Medicinal Flowers, Fruits, and Seeds. By Alice Henkol. Pp. 16, figs. 12, 
101.1. (Bulletin 26, IT. S. Department of Agriculture.) Trice, 5 cents. 

Wild Volatile-Oil Plants and Their Economic Importance. I.— Black Sage; 11. — 
Wild Sago; 111.— Swamp Bay. By Frank Rabak. Pp. 37, figs. 0. 1912. (Bul- 
lotin 235, Bureau of Plant Industry.) Price, 5 cents. 
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